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PREFACE. 


I  HE  third  Volume  of  this  Miscellany  being  now  com¬ 
pleted,  I  have  again  the  opportunity  of  making  my  acknow¬ 
ledgements  to  its  friends  and  supporters,  and  presenting  the 
respeftable  list  of  its  Authors. 

The  authors  of  original  Papers  are  John  Bostock,  M.  D. 
Mr.  Rob.  Jameson  ;  the  Rev.  James  Wilson,  A.M. ;  John 
Gough,  Esq. ;  Mr.  Ez.  Walker ;  Rev.  Joseph  Priestley, 
L.L.D.  F.R.S. ;  Rev.  W.  Pearson,  P.  R.  I.;  Dr.  Thomas 
Young,  F.  R.  S.  and  Professor  at  the  Royal  Institution; 
Mr.  Peter  Keir;  Mr.  John  Dalton  ;  Mr.  Wm.  Wilson ;  R. 
Chenevix,  Esq.  F.  R.  S.  ;  Mr.  John  Cuthbertfon ;  Mr.  John 
Murray ;  J.  B. ;  W.  N. ;  and  Profeffor  Aldini. — Of  foreign 
works ;  Hapel  JLachenaie  ;  Brongniart ;  J.  B.  Berard  ; 
Guyton;  GayLussac;  Ekeberg;  B.  Prevost.— And  of  Eng¬ 
lish  Memoirs  abridged  or  extracted.  Dr.  Young ;  Mr.  R* 
Phillips;  Mr.  J.  Besant ;  Edw.  Howard,  Esq.;  F.  R.S. ; 
Sir  H.  C.  Englefield,  Bart.  F.  R.  S. ;  Mr.  J.  Dalton  ;  Mr. 
H.  Davy,  Profeffor  at  the  Royal  Institution  ;  T.  Wedgwood* 
Esq.;  R.  Chenevix,  Esq.  F.  R.S.  Mr.  Wm.  Henry. 

Of  the  Engravings  the  Subjects  are,  1.  A  powerful  Blow¬ 
pipe  by  Alcohol.  2.  Mr.  Wilson’s  two  new  Barometers. 
3.  An  improved  Water  Wheel,  by  Mr.  Besant.  4.  Mr.  R. 
Phillips’s  Tubes  for  driving  Copper  Bolts  into  Ships.  5.  The 
Hydrometer  of  Atkins,  for  exhibiting  Specific  Gravities  and 
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Strengths  of  Spirits  without  Computation.  6.  Mr.  Read’s 
very  simple  and  cheap  Pneumatic  Apparatus.  7.  The  new 
moveable  Crane  erefted  by  Mr.  Keir  at  Ramsgate.  8.  Haas’s 
Blow-pipe  Apparatus.  9.  Figures  by  Mr.  Jameson,  to 
illustrate  the  Formation  of  Basalt.  10.  Elements  of  the  Gal¬ 
vanic  Pile,  by  Dr.  Bostock.  1  1 .  Distinguifhers  of  Galvanism 
and  Ele&ricity.  12.  Gay  Lussac’s  Apparatus  for  measuring 
the  Expansions  of  the  Gases.  13.  The  Indian  Hand  Mill. 
14.  A  Secret  Lock,  which  can  be  opened  only  by  the  Pro¬ 
prietor.  15.  Improvement  of  Woulfe’s  Apparatus,  by  Mr. 
Murray.  16.  Dr.  Young’s  Apparatus  for  exhibiting  the 
colours  of  thin  plates.  17.  Figures  by  Prevost,  for  explaining 
the  Phenomena  of  Dew. 

Soho  Square,  Dec .  26,  1 802. 
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ARTICLE  I. 

D'fc  ription  of  a  cheap  andfimple  Apparatus  or  Blow-pipe,  in  which 
the  Flame  of  Oil  or  Tallow  is  impelled  bp  the  Vapour  of  Alcohol  • 

From  a  Correfpondent. 

To  Mr.  NICHOLSON. 

SIR,  London ,  Jidy  9,  1802. 

Useful  as  the  blow-pipe  is  for  the  profeffed  mineralogifi:  Inconveniences 

and  chemift,  as  well  as  tor  the  amateur  oF  the  fcience,  it  is,  w*clipe# 

however,  liable  to  the  inconvenience  ol  requiring  one  hand  of  tutes  commonly 

the  operator  to  be  employed;  befides,  that  perfons  of  weak  u^* 

lungs,  or  not  well  accuftomed  to  its  ufe,  find  it  laborious,  even 

when  they  attempt  to  manage  it  according  to  the  directions 

given  by  Bergman  and  Engfirom  ;  more  efpecially,  when  a 

continued  llream  of  air  is  required  for  fome  time.  For  this  rea* 

fon,  fome  have  recourfe  to  a  bladder  filled  with  air,  and  force 

it  out  by  preffing  the  bladder  between  the  arm  and  their  body; 

others  ule  a  lmall  pair  ot  double  bellows,  to  be  fixed  upon  the 

table  :  odiers  again  employ  a  receiver,  or  rather  gazometer ,  in 

the  form  of  Mr.  Watt’s  hydraulic  bellows.  But  all  thefe  means 

are  not  always  ready  at  hand,  or  not  eafily  portable  to  accom* 
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DESCRIPTION  OF  A  BLOW-PIPE. 


Very  Hfeful  lamp 
exhibited  by 
Profefibr  Pi&et. 


Defcription  of 
two  lamps  for 
blowing  the 
flame  of  oil  by 
alcohol. 


Long  ago  ufed 
by  Nollet. 


pany  the  travelling  mineralogid,  and  in  every  cafe  they  require 
fomc  preparation.  And  even  the  ingenious  contrivance  of 
Mr.  Haas,  though  it  permits  the  free  ufe  of  the  operator’s 
hands,  is  expenfive,  and  dill  requires  the  blowing  through  the 
mouth. 

When  ProfefTor  Pi6tet  of  Geneva  vifited  London  lad  year, 
he  brought  along  with  him  and  exhibited  to  his  friends  an  appa¬ 
ratus,  which  at  the  fame  time  that  it  is  fimple  and  very  port¬ 
able,  is  the  mod  advantageous  fubditute  for  the  blow-pipe,  and 
removes  all  its  inconveniences.  An  imitation  of  this  apparatus 
was  exhibited  in  the  letture-room  of  the  Royal  Inditution,  Al- 
bemarle-dreet. 

The  drawing  of  this  indrument  which  I  fubjoin,  was  copied 
from  that  communicated  by  a  friend.  A,  plate  1,  is  a  tin-box 
filled  with  common  oil,  ferving  to  feed  the  flame  at  F,  thence 
to  be  dire£ted  on  the  fubftance  under  examination,  and  at  the 
other  dame,  to  heat  the  fpirit  of  wine  contained  in  the  copper  or 
tin  lamp  B.  The  boiling  fpirit  being  converted  into  deam  by 
the  heat,  rudies  through  the  bended  tube  C  upon  the  dame  of 
the  wick  at  F.  Ladly,  D  is  adider  with  loops  and  ferews  to 
raife  or  lower  the  fpirit  lamp.  The  whole  being  very  limple 
and  clear,  any  farther  explanation  would  be  needlefs. 

I  do  not  know  whether  ProfefTor  Piblet  pretends  to  be  the 
inventor  of  this  apparatus;  but  certain  it  is,  that  Abbe  Nollet 
more  than  fifty  years  ago  employed  fuch  a  contrivance,  as  may 
be  feen  in  his  l* Art  defaire  Experiences.  Another  application 
of  the  fpirit  lamp  for  this  purpofe  I  have  read  in  the  Annales  de. 
Chimie ,  but  do  not  recollect  in  which  volume. 

There  is  no  doubt  but  the  communication  of  the  lamp  above 
deferibed  will  be  acceptable  to  many  of  the  readers  of  your  ex¬ 
cellent  Journal ;  whence,  if  you  agree  with  me  in  this  opinion^ 
be  fo  kind  as  to  infert  it. 

I  am.  Sir, 

Your  humble  fervant, 
N.  N. 


ANNOTATION.  W.  N. 

Powerful  effe&  The  application  of  the  eladic  and  combudible  vapour  of  al- 
of  a  (malleoli-  ,  cohol  to  this  ufeful  purpofe  is  fo  obvious,  that  it  can  fcarcely  be 
appropriated  as  an  invention.  The  glafs-blowers  have  long 
.  fold  a  little  implement,  confiding  of  an  egg-fhaped  ball,  having 
.  .  a  ftem 


pile. 
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a  Item  or  handle,  and  a  nozzle  or  tube.  It  is  an  eoiipile,  and 
when  half  filled  with  water  or  fpirit,  and  heated  over  a  candle,  a 
flrong  current  either  of  vapour  or  of  the  denle  fluid  will  ifftie  out 
accordingly  as  it  is  held.  With  the  vapour  of  fpirit  thus  blown  An  halfpenny 

o  j  *  1  m'uted*  and  a 

through  the  large  flame  of  a  tallow  lamp,  I  fufed  a  halfpenny,  ftopper  per- 

and  fottened  the  ftopper  of  a  bottle  fo  as  to  run  a  wire  through  loraied. 

it ;  though  I  mull  confefs  not  without  apprehenfion  of  the  thin 

brittle  veflei  burlling,  and  covering  the  furrounding  bodies  with 

flame.  The  lamp  B,  which  is  the  eflential  part,  may  be  made  The  hmp  appa- 

cheap;  and  indeed  ihe  whole  would  cofl  but  a  trifle.  I  ^00^cheaplS 

a  (mall  lamp  of  that  figure,  2|  inches  wide  and  if  inch  high 

(of  the  fort  called  agitable,  from  the  cap  for  the  wick  being 

made  to  (crew  in  and  defend  the  oil),  and  in  the  place  of  the 

wick-pipe,  I  foldered  a  piece  of  a  common  blow-pipe.  The 

lamp  cofl  eighteen  pence,  and  the  blow-pipe  fix-pence,  and  the 

combination  anfwers  perfectly  well. 


II. 


Outline  of  the  Hifiory  of  Galvanifm  :  with  a  Theory  of  the  Action 
of  the  Galvanic  Apparatus.  By  John  Bostock,  M.  Di 
From  the  Author. 


( Concluded  from  Page  304.) 

Col  .  HALDANE  found  that  the  effedts  of  the  apparatus  Col.  Haldane 

were  fufpended  when  it  was  immerfed  under  water,  and  that  t^ie 

1  pile  in  water. 

this  was  alfo  the  cafe  when  it  was  placed  under  the  vacuum  of  He  difcovered 
an  air-pump.  He  conceived  that  the  effects  of  the  pile  were  t^iat  *ts  a&i°nis 
not  increafed  by  its  being  connedled  with  the  conductor  of  an  vacuoT^  m 
electrical  machine,  and  he  thought  that  the  charging  of  the 
Leyden  phial  was  retarded  when  the  apparatus  was  placed  be¬ 
tween  its  outfide  and  infide  coatings.  Upon  the  whole  he  Thinks  it  not 
concludes  that  its  effects  cannot  be  referred  to  ele6tricity.cle<^nc* 

Upon  thefe  experiments  Mr.  Nicholfon  remarks,  that  in  the  Obfervations  to 
cafe  where  the  pile  was  connedted  with  the  conductor,  the  1  e  contrary* 
eledtric  flream  of  the  conductor  might  have  been  in  a  contrary 
direction  to  the  electric  flream  of  the  pile.  In  the  experiment 
where  the  pile  was  connedted  with  the  Leyden  phial,  it  is  cer¬ 
tain  that  the  phial  could  not  be  charged  higher  than  the  pile 

B  2  itfelf# 


4* 


HISTORY  OF  GALVANISM. 


hfelf,  and  Irom  the  effects  of  galvanifm  in  general,  it  may  be 
conjeftured  that  it  refembles  a  large  fur  face  of  an  elefhic 
charged  to  a  low  intend ty. 

Cruick/hank’s  Mr.  Cruickfliank,  in  a  fecond  communication,  gives  an  ac- 

foTkeepfngThe8  COUn^  ^ome  experiments  which  he  performed  with  an  inter- 
gafes  diftintt.  rupted  wire  of  gold.  Hy  means  of  a  bent  glafs  tube  he  con¬ 
trived  to  keep  the  gafes  obtained  from  each  wire  perfectly 
diftinct.  That  from  the  filver  end  of  the  pile  he  found  to  be 
chiefly  hidrogen,  and  that  from  the  zinc  end  nearly  pure  ox- 
igen.  Both  the  gold  wire  and  one  which  lie  ufed  of  platina 
were  evidently  tarnithed  on  the  zinc  end,  after  being  expofed 
His  general  con-  for  fome  time  to  the  influence.  He  draws  the  following  gene- 
clufions.  i.  Sil-raj  conclufions  from  his  experiments.  1  ft,  From  the  filver  end, 
pile  gives  chiefly  “  it  be  immerfed  in  water,  whatever  be  the  nature  of  the  wire, 

hidrogen.  2. Re-  there  is  difengaged  a  quantity  of  hidrogen  gas  mixed  with  a 

dudtion  of  me-  f  ..  .  '  ?  , 

tallic  folution  at  lma11  quantity  or  oxigen  gas  and  ammonia.  2a,  Where  a  me. 

this  end.  3. Zinc  tallic  folution  is  ufed  inftead  of  water,  the  metal  is  reduced  and 
ox1gen?S  4^0^ *s  depofited  at  the  end  of  the  wire.  3d,  When  the  wire  at  the 
produces oxida-  zinc  end  confifts  of  gold  or  platina,  oxigen  gas  is  difengaged 
mixed  with  a  little  azote  and  nitrous  acid  ;  the  quantity  of  gas 
is  only  about  one-third  of  what  is  difengaged  at  the  filver  end, 
fo  that  the  gales  exift  in  the  proportion  requiiite  to  produce 
water.  4th,  When  the  zinc  wire  is  formed  of  an  imperfect 
metal,  it  is  partly  oxidated,  partly  diflolved,  and  a  little  oxigen 
only  is  difengaged.  Fluids  which  contain  no  oxigen  Mr. 
Cruickfhank  thinks  are  incapable  of  tranlmitting  the  influence, 
vvhilfl  all  thofe  which  contain  it  appear  capable  of  conducting 
His  Invention  of  the  influence.  Mr.  Cruickfliank  then  proceeds  to  give  an  ac- 
a  new  galvanic  count  of  a  new  method  of  placing  the  metals  horizontally  in  a 
atrough?ent  ^  bind  trough,  which  in  fome  relpects  appears  to  be  more  con¬ 
venient  than  the  form  of  the  apparatus  originally  invented  by 
Volta. 

Mr.  Davy  ob-  Mr.  Davy  propofed  this  curious  fubje£t  of  enquiry,  whether 

tams  the  oxigen  oxigen  and  hidrogen  gafes  evolved  by  the  interrupted  wire 
from  one  portion  .  .  _  f 

of  water,  and  the  when  immerled  in  water,  can  be  procured  from  two  portions 
hidrogen  from  of  water  kept  difl:in6t  from  each  other?  For  this  purpofe  he 

netted  portion"  caulbd  the  wires  to  terminate  in  two  glafles  of  water,  and  by 
means  of  his  fingers  cffablifhed  a  communication  between  the 
two  glafles.  ITe  gafes  he  found  were  produced  as  in  the* for¬ 
mer  cafe.  When  the  water  ufed  was  very  carefully  boiled,  he 
found  that  the  gafes  evolved  were  nearly  pure,  and  in  the  pro¬ 
portions 
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portions  requifite  to  form  water.  Air.  Davy  then  withed  to  Reverfe  effcft 

afcertain  whether  it  was  effential  for  the  wires  to  be  in  contaCt  on  a/;ngle  inter¬ 
mediate  wire, 

with  the  metallic  plates  of  the  pile;  the  ends  of  the  pile  were 

therefore  made  to  communicate  with  two  glalfes  of  water  by 

pieces  of  rnufcular  fibre,  and  the  glaffes  were  connected  by  a 

lilver  wire.  The  effects  of  the  pile  were  now  reverted.  Hi- 

drogen  was  difengaged  by  the  wire  at  the  zinc  end,  while  the 

wire  at  the  filver  end  became  oxidated. 

Col.  Haldane,  in  a  fecond  memoir,  details  a  feries  ofexperi-  Col.  Haldane 

ments  made  to  determine  the  power  of  different  combinations  ^ews the 

r  .  pile  adrs  more 

of  metals.  He  found  the  pile  a6ted  more  powerfully  when  im-  ftrongiy  in  ox- 

merfed  in  a  given  quantity  ofoxigen  gas,  than  when  confined  in  'Sep»  an(j  not  at 
the  fame  bulk  of  atmofpherical  air;  its  action  was  entirely  fuf-  vacuo. 
pended  in  azote  or  in  a  vacuum.  On  this  account  he  conjec¬ 
tures  that  the  effe&s  of  galvanifm  depend  upon  a  chemical 
operation,  and  that  oxigen  is  attracted  by  the  apparatus  from 
the  atmofphere. 

Mr.  Davy  difcovered  that  the  influence  of  the  pile  was  Davy’s  appllca- 

capable  of  being  tranfraitted  through  charcoal,  when  an  appa-tl01  of  charcoal 
n  o  n  ,  r1  '  as  the  conductor, 

ratus  was  conltructed  of  this  lubltance  and  lilver.  It  decom- 

pofed  water  in  the  ufual  manner,  the  filver  end  giving  out  hi- 
drogen  with  a  little  carbon  in  folution,  while  the  zinc  end  evol¬ 
ved  but  little  gas  of  any  kind  ;  this  was  probably  owing  to  the 
abforption  of  the  carbonic  acid  which  would  be  formed  at  this 
end  of  the  wire.  He  found  that  when  the  water  between  the  His  difcoveries 

pairs  of  metallic  plates  was  perfectly  pure,  i.  e.  when  it i^ne^eftualTn 

contained  neither  acid,  fait,  nor  gas  of  any  kind,  the  pile  the  pile,  and  that 

ceafed  to  act.  He  conjectures  that  the  energy  of  the  pile  is lts  e^e^s  aye 

J  ...  .  proportioned  to 

nearly  in  proportion  to  the  rapidity  with  which  the  zinc  be-  the  oxidation, 
comes  oxidated ;  and  consequently  the  effects  were  found  to 
be  the  moft  powerful  when  nitric  acid  was  interpofed  between 
the  metals.  Mr.  Davy  appears  in  this  inftance  to  have  made  He  applies  the 
the  fir  ft  ftep  towards  the  true  theory  of  the  aCtion  of  Volta’s  aci<ibj 
pile :  as  might  be  inferred  from  this  notion,  he  found  that  con¬ 
centrated  fulphuric  acid  interpofed  between  the  metals,  acted 
lets  powerfully  than  diluted  fulphuric  acid,  becaufe  this  laff  has 
more  power  in  oxidating  zinc  than  when  in  its  pure  hate.  He  an^  caufes  the 

alfo  difcovered  that  the  pile  can  a£l  in  vacuo,  provided  a  little  Plleto  a!^  *n 

1  .  vacuo, 

acid  be  interpofed  between  the  plates.  A  pile  compofed  of 

zinc  and  charcoal  was  found  to  polfefs  great  energy. 

All 
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Mr.  Davy's  pile 
with  one  metal 
only. 


All  thefe  valuable  difeoveries  and  experiments  are  taken 
from  original  papers  communicated  to  the  4th  vol.  of  Nichol- 
fon’s  Journal. 

Anonym,  that  In  the  .5th  vol.  of  this  work  we  meet  with  fome  curious  ob- 

women  are  more  r  ,  ..  ,  ,  _  , 

fufceptible  of  lervations  detailed  by  an  anonymous  correlponderrt  at  Edin- 

galvanifm  than  burgh.  He  found  that  water  which  had  been  for  fome  time 
fubjedted  to  the  influence  of  the  pile,  continued  for  feveral  days 
to  emit  gas,  and  to  depofit  a  mucous  matter,  fie  hasobferved 
that  when  both  men  and  women  form  the  galvanic  circuit,  the 
women  appear  to  receive  a  larger  fhare  of  the  P.iock  than  the 
men.  Dr.  Rutherford  of  Edinburgh  conceives  that  vegetables 
are  non-condu<5tors  of  galvanifm,  and  therefore  in  this  particu¬ 
lar  that  it  differs  from  electricity. 

Mr.  Davy  afterwards  difeovered  that  a  pile  may  be  con- 
lirudted  with  only  one  metal,  provided  proper  fluids  be  applied 
to  its  furfaces.  He  employed  the  following  feries :  metal,  ni¬ 
trous  acid,  water,  fulphuret  of  potafh,  and  then  metal.  This 
curious  difcovery,as  Mr.  Nicholfon  judicioufly  obferves,  com¬ 
pletely  overthrows  the  hypothecs  of  Volta. 

Mr.  Nicholfon  about  this  time  was  informed  by  Mr.  Cruick- 
fhank,  that  he  had  at  length  fucceeded,  by  uling  proper  pre¬ 
cautions.  in  charging  the  Leyden  phial  by  means  of  the  galva¬ 
nic  pile. 

Hitherto  nearly  all  the  wonderful  difeoveries  that  had  Teen 
made  by  means  of  Volta’s  apparatus  were  confined  to  England, 
and  were  principally  due  to  Mr.  Nicholfon,  Mr.  Cruickfliank, 
Mr.  William  Henry,  Mr.  Davy,  and  Col.  Haldane.  The 
fubjedt  began  now  to  attract  the  attention  of  foreigners,  and  we 
have  an  account  of  fome  curious  experiments  performed  by  Pro- 
feffor  Tromfdorff.  He  conftrudled  a  pile  of  zinc  and  copper, 
burn.goMlcrf  and  fixed  a  piece  of  gold  leaf  to  the  zinc  end  of  the  wire; 

he  found  that  it  was  eafily  confirmed,  and  that  the  fame  thing 
Remarkable  dif-  happened  to  other  metallic  leaves.  This  experiment  was  re¬ 
covery  of  Four-  peatec[  by  Fourcrov,  and  he  adds  this  remarkable  circumfiance, 
fhock  is  greateft  that  fix  large  zinc  and  lilver  plates  gave  only  a  flight  (hock,  but 
when  ^the  repeti-  confumed  the  wire  rapidly  ;  whereas  the  fame  furface  of  metal 
moft Numerous  5  arranged  in  the  form  of  a  greater  number  of  fmaller  plates,  af- 

the  combuftion  forded  a  more  confiderable  (hock,  but  would  not  burn  the 
greateft  the  , 

larger  the  fur-  metaI* 

Lee.  About  this  time  Mr.  Cruickfliank  obferved,  that  when  the 

fcrves^wo^/k ” w * r e  trough  apparatus  terminated  at  the  furface  of  the 

water. 


Cruick  thank 
charges  a  jar 
with  galvanifm 


Tromfdorff 
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water,  (he  filver  end  emitted  from  the  water  abrufli  of  (ire,  at  £erent  kinds  of 
the  fame  time  that  the  zinc  end  produced  only  a  denfe  fpark. 
Thiscircumftance  induced  him  to  fuppofe  that  the  filver  was  in 
the  plus  and  the  zinc  in  the  minus  Rate  of  electricity,  which  in¬ 
deed  agrees  with  Bennet’s  original  experiments,  though  it  dif¬ 
fers  from  the  account  given  by  Mr.  Nicholfon  in  his  firft  paper, 
and  alfo  from  the  experiments  of  Dr.  Wollafton,  Dr.  Van 
Marum,  and  others,  as  we  final l  fee  below. 

Dr.  Wollafton  read  a  judicious  paper  to  the  Royal  Society,  Dr.  Wollafton. 

which  appeared  in  the  Tranfactions  for  the  year  1801.  Oxidation  difen- 

#  "  .gages  electricity* 

remarks,  as  Mr.  Davy  bad  previoufly  clone,  that  the  energy  ot 

the  pile  feems  proportionate  to  the  difpofition  which  one  of  the 
plates  has  to  be  oxidated  or  added  upon  by  the  interpofed  fluid, 
ii  a  piece  of  filver  and  a  piece  of  zinc  be  immerfed  in  diluted 
fulphuric  acid,  the  zinc  immediately  begins  to  decompofe  the 
water  and  to  evolve  hid rogen  ;  the  filver  is  not  added  upon, 
but  if  webring  them  into  contact,  the  filver  alfo  begins  to  pro¬ 
duce  hidrogen.  He  therefore  concludes,  that  in  the  folution 
of  a  metal  by  an  acid,  electricity  is  always  difengaged.  In  from  the  am  ai- 
order  that  the  eleddrieal  machine  fhould  add  ftrongly,  it  is  ne-  gam tbe  el* 

s  machine  £ 

ceifary  that  the  amalgam  upon  the  cufhion  fhould  be  compofed 

of  a  metal  which  is  eafily  oxidated ;  the  Doctor  alfo  found  that  which  will  not 

an  eleddrieal  machine  plunged  into  carbonic  acid  gas  is  incapable  ^ln  carbonlc 

of  being  excited.  He  concludes  by  the  opinion  which  was  fug- 

gefted  by  Mr.  Nicholfon,  that  electricity  and  galvanifm  are  the 

fame  principle,  but  that  in  the  latter  it  is  generally  met  with 

in  large  quantity,  but  in  a  ftate  of  low  intenfity.  Dr.  Wollafton  He  firft  pro. 

coated  two  filver  wires,  leaving  the  ends  only  of  them  expofed  5 effect 

thefe  wires  were  connected  with  the  two  conduddors  of  an  elec-  water  by  com- 

trical  machine,  and  the  fpark  was  taken  from  one  to  the  other  mon  electricity. 

through  a  folution  of  copper :  he  found  that  the  end  of  the  wire 

conne&ed  with  the  negative  conductor  was  covered  with  re- 

duced  copper;  no  change  had  taken  place  in  the  other  end. 

The  negative  conductor  appears  therefore,  from  thefe  experi¬ 
ments,  to  correfpond  with  the  filver  end  of  the  pile. 

Mr.  Davy's  very  curious  difeovery,  that  a  galvanic  pile  Mr.  Davy’s  pile 
might  be  conftrudded  by  one  metal  alone,  provided  its  different  wifh  one  tingle 
furfaces  were  expofed  to  the  addion  of  different  fluids,  lias  been  metal» 
aiready  announced:  In  addition  to  thefe  fadds  the  fame  intelli¬ 
gent  experimenter  informs  us,  in  the  firft  vol.  of  Nicholfon's 
Journal,  N.  S.  that  he  has  conftrudded  a  galvanic  apparatus 

which 
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and  of  charcoal 
with  no  metal. 


Volta’s  account 
of  his  own  the¬ 
ory. 


Dr  Van  Marum 
charges  a  large 
battety  by  gal- 
vanifm. 


Dr.  Pneftley’s 
experiments. 


Galvanifm  faid 
not  to  a<£t  on 
water  under  oil  ; 


which  contains  no  metal,  and  which  confifts  folely  of  pieces  of 
charcoal,  which  have  their  different  tides  expofed  to  the  action 
of  different  fluids. 

In  the  fame  volume  there  is  an  account  of  a  paper  written 
by  Volta  himfelf ;  but  from  the  opinions  which  are  advanced 
in  it,  we  may  conclude  that  he  was  unacquainted  with  many 
of  the  moll;  interefting  circumflances  which  had  been  obferved 
in  this  country,  refpefting  the  operations  of  the  apparatus  ori-» 
ginally  difeovered  by  himfelf. 

In  the  40th  volume  of  the  Annales  de  Chimie,  is  a  letter 
from  Dr.  Van  Marum  to  Sig.  Volta,  containing  an  account  of 
experiments  performed  in  order  to  compare  the  effefts  of  the 
galvanic  pile  with  thole  of  the  great  Teylerian  machine  at 
Haarlem.  Both  Angle  jars  and  batteries  were  charged  by 
means  of  the  galvanic  pile,  and  in  all  cafes  they  were  charged 
to  the  lame  degree  of  intenfity  with  that  which  the  pile  itfelf 
indicated  to  an  electrometer.  When  the  zinc  was  at  the  top 
of  the  pile,  and  communicated  with  the  infide  of  the  jar,  the 
ele£tricity  of  the  infide  was  found  to  be  pofitive,  and  when  the 
pile  was  reverfed,  it  was  negative.  It  was  found  that  the 
fhocks  given  by  the  battery  charged  from  the  electrical  ma¬ 
chine,  were  not  perceptibly  different  from  thofe  given  by  the 
battery  when  charged  to  an  equal  intenfity  by  the  pile.  By 
conftrudting  a  pile  of  large  plates  of  zinc  and  copper,  he  was 
enabled  to  fufe  thick  iron  wires;  he  even  fucceeded  in  fufing 
a  wire  of  platina.  He  found  that  piles  which  confifl  of  the 
fame  number  of  plates,  but  of  different  diameters,  give  equal 
intenfities  and  equal  fhocks;  yet  thofe  with  the  larger  plates 
he  found  to  be  conflderably  more  powerful  in  fufing  metals. 

In  the  firft  volume  of  Nicholfonks  Journal,  N.  S.  is  a  letter 
from  Dr.  Prieftley  on  the  pile  of  Volta.  It  contains  a  number 
ofinterefling  experiments  performed  by  this  venerable  philo- 
fopher,  principally  with  a  view  of  eftabh thing  his  favourite  hy- 
pothefis  of  phlogifion,  to  which  he  ftill  adheres.  Some  of  the 
facts  which  he  notices  had  been  previoufly  obferved  in  Eng¬ 
land,  though  from  his  remote  fituation  he  had  not  the  opportu¬ 
nity  of  becoming  acquainted  with  them.  He  interpofed  four 
glaffes  of  water  between  the  two  ends  of  the  pile ;  the  glaffes 
were  connected  by  means  of  filver  wires,  and  the  ufual  opera¬ 
tions  went  on  at  the  legs  of  the  wires ;  but  it  was  found  thdt 
when  one  of  the  portions  of  water  had  its  lurface  covered  with 

oil,  * 
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oil,  the  adtion  was  fu fpended  in  the  whole  of  the  glades.  This  not  confirmed, 
experiment  has  not,  however,  been  found  to  anfvver  in  Eng¬ 
land. 


Theory  of  the  Aftion  of  the  Galvanic  Apparatus, 

THE  phenomena  of  the  galvanic  pile,  which  at  firft  view  Elementary  po. 

appear  almoft  incapable  of  being  arranged  into  any  fyftematic  .^ons  °^£alvan* 

form,  may,  I  think,  be  all  eafily  explained  by  admitting  the 

truth  of  the  three  following  poftulates,  1 ft,  That  the  electric  Eleftrlcity  is 

fluid  is  always  liberated  or  generated  when  a  metal  or  any  ox-  oxidation”. 

idable  fubftance  is  united  to  oxigen ;  2 dly,  That  the  eledtric  Electricity 

fluid  has  a  flrong  attraction  for  hidrogen  ;  and,  3 dly,  That  hir°rn08gjnattr^5 

when  the  eledtric  fluid,  in  pafling  along  a  chain  of  condudtors,  E  eftricity  pafies 

leaves  an  oxidable  fubftance  to  be  conveyed  through  water,  it  (invTTv) 

/  °  through  water, 

unites  itfelf  to  hidrogen,  from  which  it  is  again  difengaged  in  combination 
when  it  returns  to  the  oxidable  conductor.  with  hidrogen. 

The  firft  of  thefe  propofltions  may  be  confldered  as  almofl  Nature  of  the 
proved  by  the  experiments  of  Fabroni,  Davy,  and  Wollaflon  ;  I5r°°*'s* 
the  fecond  and  third  have  not  been  directly  eflabliflied  by  ex¬ 
periment,  but  will  not  appear  improbable  when  it  is  feen  in 
what  a  Ample  and  eafy  manner  they  account  for  all  the  pheno¬ 
mena  hitherto  obferved.  In  endeavouring  to  explain  the  adtion 
of  the  pile,  two  diftinct  fubjects  of  inquiry  prefent  themfelves  : 

]/?,  What  are  the  operations  carried  on  at  the  ends  of  the  wires 
in  the  interrupted  circuit,  as  difeovered  by  Mr.  Nicholfon  ? 
and,  2 dly,  Wiiat  is  the  operation  carried  on  in  the  body  of  the 
pile  itfelf? 

As  the  current  of  the  electric  fluid  appears  to  pafs  from  the  Theory  of  whaj 

zinc  or  plus  end  of  the  apparatus  to  the  fllver  end,  we 

firlf  endeavour  to  afeertain  the  action  which  takes  place  at  the  El.  paffesfrom 

zinc  end  of  the  wire.  This  in  fact  appears  to  be  the  difen-  p^fesThe 

gagement  of  oxigen  in  a  concentrated  ftate,  by  which  the  wire  water:  the  ox- 

itfelf,  when  oxidable,  is  corroded,  but  which,  when  the  wire  is  ,gen  eitiler. 

,  .  pears  or  oxides 

formed  of  a  perfedt  metal,  is  difengaged  in  the  for  nr  of  oxigen  the  metal:  — 

gas.  This  oxigen  appears  to  be  derived  from  the  decompofl- 

tion  of  the  water  in  which  the  wire  terminates,  in  confequence  / 

of  the  attradtion  which  the  eledtrical  fluid  poflfefles  for  hidrogen, 

and  its  incapacity  of  pafling  through  water  without  being  united 

to  this  fubflance,  according  to  the  fecond  and  third  poAuIates. 

The 


HISTORY  OF  GALVANISM. 


10 

The  ele£t.  and  The  electric  fluid  thus  united  to  hidrogen,  is  carried  to  (her 
vifibbfto  the  otlici'  point  of  the  wire,  where,  upon  entering  the  oxidable 
other  point,  conductor,  it  is  diiengaged  in  the  form  of  hidrogenous  ga~s,  if 

h  abforbed  and  water  the  medium  of  communication  ;  if  a  folution  of  a  me- 
the  latter  be-  tailic  oxide  be  employed,  it  unites  with  the  oxide,  and  reduces 

or  ifYhe  fiVid  ***  decompofition  of  water  is  therefore  effected  at  the 

contain  oxide,  itzinc  point  alone,  though  the  different  gafes  which  compofe  it 

reduces  the  me-  aie  Jifengaged  at  each  of  the  points;  and  this  procefs  will 
tal  and  again  .  1 

forms  water.  continue  even  when  the  points  terminate  in  two  different  por¬ 
tions  of  water,  as  was  difeovered  by  Mr.  Davy,  provided  that 
the  glades  are  united  by  a  conductor  which  is  not  oxidable. 
Theory  of  the  This  may  be  confidered  as  a  general  explanation  of  the  firft 
apparatus  orpi  e  Qp  inqUfry  .  vve  nmft  next  proceed  to  invefligate  the  na¬ 

ture  of  the  operation  carried  on  in  the  body  of  the  apparatus 
itfelf.  In  the  conftruflion  of  the  pile  there  are  two  points  which 
are  effential  to  its  action;  lft,  That  the  ele&ric  fluid  be  difen- 
gaged  ;  and,  2 dhj,  That  it  be  confined  and  carried  forward  in 
one  dire6tion,  fo  as  to  be  concentrated  in  the  end  of  the  appa- 
The  oxidation  of  ratus.  The  firlt  object  is  evidently  attained  by  the  oxidation 

the  zinc  deve-  Qp  zjnc  or  0[her  oxidable  body  employed.  If  both  Tides  of 
lopes  elect.  .  .  J  .  . 

which decom-  the  zinc  were  oxidated,  the  electric  fluid  would  indeed  be  li- 
pofes  the  berated,  but  it  would  be  immediately  difperfed,  and  its  effe6ts 
by  the  hidrogen;c°uid  not  be  obferved.  As  foon,  however,  as  the  eledtric  mat¬ 
ter  is  evolved,  it-  is  immediately  attracted  by  the  hidrogen, 
which  is  at  the  fame  time  necelfarily  generated  in  the  fluid 
and  therefore  which  oxidates  the  metal,  and  it  is  by  this  means  conveyed 

patTes  ta  the  fil- acrofs  qie  wa£er  filver  plate,  when  two  metals  areufed; 

ver  through  the  .  r 

fluid,  and  not  or,  in  other  cales,  limply  to  the  opponte  lurface  ot  the  oxidat- 
thereverfe.  ing  fubftance.  The  electric  fluid  then  enters  the  filver  plate, 
next  oxidating  6  an^  inanity  palling  on  to  the  contiguous  zinc  plate,  arrives  at 
furface  adds  to  a  fecond  oxidating;  furface.  The  fame  leries  of  events  which 

,  •  £  O 

e^amHncreafcs  ^iave  deferibed  is  here  repeated,  except  that  the  ele6tric 
the  oxidation ;  fluid  being  in  foine  degree  accumulated  in  the  metallic  plate, 
is  difengaged  by  the  fecond  oxidating  furface  in  larger  quan- 
and  this  effeft  tity,  and  in  a  more  concentrated  Hate,  than  before.  By  pur- 

with  the^n umber  ^u*nS  t'ne  ^ame  train  of  operations,  it  is  ealy  to  fee  how  the 
of  pairs.  ele&ric  matter  will  continue  to  be  accumulated  in  each  fuccef- 

li  ve  pair  of  plates,  until,  bv  fulficient  repetition,  it  may  be  made 
to  exift  in  the  zinc  end  of  the  pile  in  any  alligned  degree  of 
force. 


Having 
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Having  thus  exhibited  a  general  view  of  the  hypothefis  Remarks  and 
which  has  fuggefled  itlelf  to  my  mind,  as  affording  a  fimple  h^rences  hom 
explanation  of  the  phenomena,  without  offering  violence  to 
any  of  the  generally  received  opinions  refpedting  chemiftry  or 
eledlricity,  I  fhall  proceed  to  illuftrate  its  truth,  by  applying 
it  to  the  explanation  of  fome  of  the  mod  remarkable  properties 
ot  the  pile.  It  is  diffidently  obvious  that  upon  thefe  principles 
the  actn  n  of  the  pile  will  continue  as  long  as  the  furface  of  the 
zinc  continues  to  be  oxidated,  and  that,  the  fize  of  the  pile  re¬ 
maining  toe  fame,  its  energy  will  be  proportionate  to  the  rapi¬ 
dity  of  this  operation.  The  real  difference  between  the  two 
ends  of  the  apparatus  will  appear  to  be  not  to  much  a  differ¬ 
ence  in  the  abfolute  quantity  of  eledtrical  matter  contained  in 
them,  as  a  difference  in  the  direction  of  its  current;  becaufe 
exadtly  the  lame  quantity  of  fluid  which  paffes  out  of  the  zinc 
end  mult  be  received  at  the  filver  end,  when  a  communica¬ 
tion  is  eftablifhed  between  them.  It  may  be  farther  remarked, 
that  when  the  pile  is  conftructed  as  diredted  by  Volta,  begin¬ 
ning  with  zinc,  then  filver,  card  and  zinc,  &c.  though  the  zinc 
forms  the  balis  of  the  pile,  yet  as  no  change  takes  place  in  the 
eledtric  fluid  during  its  paffage  from  the  filver  to  the  zinc,  this 
might  with  equal  propriety  have  been  called  the  filver  end:  in 
order,  however,  to  avoid  confufiop,  the  ufual  language  has  been 
adopted  in  this  paper  ;  the  terms  difeharging  and  receiving  ends 
would  be  more  appropriate. 

It  has  excited  a  good  deal  of  furprize,  that,  in  the  experi- Confideratlon* 

ments  of  Mr.  Daw  and  Mr.  Cruickfhank,  apparatu  fes,  con- on  the  appara- 

J  1  1  *  tufes  of  Davy 

ftrudfed  of  various  fliapes  and  of  fuch  very  different  materials,  and  Cruick- 

ftiould  be  capable  of  producing  the  fame  operations.  We  may 
in  a  few  words  enumerate  the  cireum fiances  which  are  eifen- 
tial  to  its  formation.  J  ft.  An  oxidable  fubflance,  one  end  or 
fide  of  which  only  is  to  be  oxidated  ;  2d,  A  fubflance  from 
which  the  electric  fluid  generated  during  the  oxidation  can  ab- 
Itradt  hidrogen :  thefe  two  lubftances  muff  be  alternately  ar¬ 
ranged,  either  perpendicularly  or  horizontally;  the  firfl  fets  ihe 
fluid  at  liberty,  the  fecond  confines  it  and  conducts  it  in  the 
proper  diredtion.  When  we  admit  the  neceffity  of  the  oxida¬ 
tion  of  the  zinc,  we  immediately  fee  the  reafon  why  the  pile 
ceafes  to  adt  when  perfectly  pure  water  is  interpofed  between 
the  plates,  why  the  action  is  fufpended  in  vacuo  and  increafed 
by  oxigen  gas.  The  hypothefis  advanced  above  fliews  us  how 


an 
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an  apparatus  may  be  conftruded  of  one  metal  and  charcoal,  of 
one  metal  alone,  or  even  of  charcoal  alone,  provided  a  proper 
and  Davy’s  ex-  fluid  be  interpofed  to  each  furface.  The  experiment  related 

gafeTin'feparate  ^7  Mr.  Davy,  where,  upon  uniting  the  ends  of  the  pile  to  two 
veficls.  glaffes  of  water  by  means  of  mufcular  fibres,  while  the  glades 

themfelves  were  conneded  by  a  filver  wire,  the  efleds  of  the 
ends  of  the  wire  were  reverfed,  admits  of  a  fimple  folution. 
The  fluid  mull  have  been  conduded  along  the  fibres  folely  in 
confequence  of  the  moiflure  attached  to  them;  when  it  left 
the  plus  end  of  the  pile  it  would  therefore  decompofe  part  of 
this  water,  and  pafs  along  in  union  with  hidrogen  to  the  filver 
wire,  where  the  hidrogen  would  be  difengaged.  The  otbei 
end  of  the  filver  will  then  become  oxidated,  and  the  hidrogen 
abforbed  will  be  evolved  at  the  minus  end  of  the  pile. 

Fourcroy  and  I  have  protraded  this  communication  to  fo  unufual  a  length, 
Thenard  s  expc- j  onj  aciq  one  additional  remark  with  refped  to  the 

power  of  giving  fad  firft  afeertained  by  Fourcroy,  that  the  power  of  the  pile  in 
ihocks  and  giving  fhocks  is  not  proportionate  to  its  power  in  confuming 

burning  wire  de- &  A  r  i  •  r,  ,  1  r  , 

pend  on  the  mode  metals.  A  few  alternations  of  large  plates  are  more  powerful 
of  building  the  jn  efleding  the  latter  operation,  while  the  fame  quantity  of 


pile; 


metal  employed  in  confirucling  a  higher  pile  of  lefs  diameter. 


referred  to  elec-  affords  a  more  powerful  (hock.  It  appears  from  every  cir- 

exhibidii n<the n3 cum^ance.>  that  the  force  of  the  fliock  depends  almofl  entirely 
fame  refult  with  upon  the  concentration  of  the  eledric  fluid  ;  the  fame  quantity 
coated  jars.  which,  when  contained  in  a  few  jars  highly  charged,  would  be 
fufficient  to  deflroy  animal  life,  if  difperfed  over  100  jars  would 
be  fcarcely  perceptible.  On  the  other  hand,  in  the  combuftion 
of  metals  the  abfolute  quantity  of  eledricity  is  of  great  impor¬ 
tance;  provided  the  current  be  rapid  (which,  from  the  experi¬ 
ments  of  Dr.  Van  Marum,  appears  to  be  the  cafe  with  the  pile 
of  Volta  in  an  amazing  degree),  and  if  the  quantity  of  fluid  be 
conflderable,  its  Hate  of  intenfity  is  of  lefs  moment  *.  The  in¬ 
telligent  reader  will  at  once  perceive  in  what  way  the  fad  ob- 
ferved  by  Fourcroy  admits  of  explanation  from  this  train  of  rea- 
foning. 


*  Cuthbertfon  firft  obferved  in  a  letter  to  me  (1793)  the  ftriking 
fad,  that  the  combuftion  of  equal  lengths  of  the  fame  wire  is  made 
by  equal  quantities  of  eledricity,  whether  the  intenfity  be  greater  or 
lefs  (within  certain  extended  limits).  See  Account  of  Experiments. 
Philof.  Journal,  quarto,  II.  215.  Auguft,  1798.—  N. 
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III. 


On  the  fuppofed  Exigence  of  Mechanical  Depofits  and  Petr ef actions 
in  the  Primitive  Mountains,  and  an  Account  of  Petrefactions 
which  have  been  difcovered  in  the  newejl  Flotz  Trapp  formation. 

By  Mr.  Robert  Jameson.  Communicated  by  the  Author . 

Our  globe,  according  to  the  Wernerian  geognofia,  even  The  primitive 

during  the  depofition  of  the  newer  primitive  ftrata,  appears  to  tatedVrom'a"1' 

have  been  covered  to  a  great  height  with  water,  as  is  evinced  great  depth  of 

by  the  want  of  all  mechanical  depofit  *.  After  the  precipi-  wate[  which  o a- 
.....  ...  .  .  ,  r  .  vered  the  globe, 

tation  of  thele  great  rock  formations,  the  level  of  the  water 

became  fo  low,  as  to  allow  it  to  a6t  mechanically  upon  the  fub- 

jac-ent  rocks ;  this  oceafioned  the  fir  ft  mechanical  depofition.  The  tranfition 

which  difeovers  itfelf  in  the  tranfition  rocks  (Ubergangsge-  rocks  when  the 

binge).  Nearly  at  the  fame  time  organization  commenced, 

as  it  is  in  the  tranfition  rocks  we  find  the  firft  traces  of  organic  organization  be- 

remains :  thefe  are  generally  zoophytes  and  lea  plants,  a  fa<fts“n* 

which  goes  deep  not  only  into  geology,  but  natural  hiftory. 

Profeffor  Playfair,  in  his  illuftrations  of  the  Huttonian  the- jnftances  of  me- 

ory,  mentions  leveral  inftances  of  mechanical  depofits  and  fhanical  depofits 

petrefadfions  which  have  been  difcovered  among  the  primary  offereTb^Pro^' 

firata,  and  from  thele  he  concludes,  that  no  fuch  feries  of  ftrata  ft^or  Playfair. 

as  the  tranfition  exift.  I  fhall  now  examine  the  ftatements  he 

lias  given  ;  and  firft  refpeefing  the  occurrence  of  petrefactions 

in  primary  mountains. 

At  page  164  he  obferves,  “Another  fpot,  affording  in- shells  in  prlml- 
fiances  of  (hells  in  primitive  limeftone,  is  in  Devonlhire,  on  ,tlve  hmeftone, 
the  lea  ihore,  on  the  eaft  fide  of  Plymouth  dock,  oppofite  to0f  piymo^hj 
Stonehoufe,  I  found  a  fpecimen  of  fhiftufe  micaceous  lime-&c. 
ftone,  containing  a  fhell  of  the  bivalve  kind  ;  it  was  ftruck  off 
from  the  folid  rock,  and  cannot  poftibly  be  confidered  as  an 
adventitious  fofitl.  Now,  no  rocks  can  be  more  decidedly 
primary  than  thofe  about  Plymouth  ;  they  confift  of  calcareous 
ftrata,  in  the  form  either  of  marble  or  micaceous  limeftone, 
alternating  with  fhiftus  of  the  fame  kind,  which  prevails  through 
Cornwall  to  the  weft,  and  extends  eaftward  into  Dartmoor, 
and  on  the  fea  coaft  as  far  as  Berry  Head.  Thefe  all  inter- 


\ 


*  The  exception  to  this  in  the  fienite  formation  I  explained  in  a 
former  paper. 

fe& 


s 
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But  it  is  not 
proved  that 
thofe  ftrata  arc 
primitive. 


Whence  the 
conchifion  of  the 
Profeffor  is  not 
agreed  to. 


The  pofrtion 
that  vegetable 
matters  are 
found  in  pri¬ 
mitive  ft  rata 
need  not  be  ex¬ 
amined. 

Prof.  Playfair’s 
proofs  of  mecha¬ 
nical  depofits  in 
primitive  ftrata 
examined. 

Mount  St.  Go- 
thaid  a  central 
primitive  moun¬ 
tain,  has  arena¬ 
ceous  ftrata  in 
its  vicinity. 


Obfervation. 
The  rock  here 
mentioned  was 
gneifs  or  mica 
Bate. 


Inftances  by 
P.  Playfair  of 
indurated  arena 
ceous  granite. 


MECHANICAL  DEPOSITS  IN  MOUNTAINS,  &C. 

feCt  (he  horizontal  plane  in  a  line  from  call  to  weft  nearly  ; 
they  are  very  ereCl,  thole  at  Plymouth  being  elevated  to  the 
north.”  That  pe t refactions  ex i ft  in  the  limeltone  at  Plymouth 
is  evident;  but  that  thefe  ftrata  are  primitive,  (till  remain  to 
be  proved.  The  character  given  of  the  limeftone  does  not 
exclude  it  from  the  trunfilion  ftrata  ;  but  of  the  lliiftus  vve  can¬ 
not  judge,  as  neither  its  oryCtognoftical,  or  geognoftical  cha¬ 
racters  are  given.  The  other  inftances  which  are  alluded  to, 
are  liable  to  the  fame  objection.  I  cannot  therefore  agree  with 
Piofeffor  Playfair  in  believing  “  Though,  therefore,  the  re¬ 
mains  of  marine  animals  are  not  frequent-among  the  primary 
rocks,  they  are  not  excluded  from  them  ;  and  hence  the  ex- 
iftence  of  (hell  fith  and  zoophytes,  is  clearly  proved  to  be  an¬ 
terior  to  the  formation  even  of  thole  parts  of  the  prefent  land 
which  are  juftlv  accounted  the  moft  ancient. ” 

Profeffor  Playfair  agrees  with  Dr.  Hutton  in  affirming,  that 
vegetable  matters  occur  in  the  primitive  ftrata  :  I  do  not  find 
it  neceffary  to  enter  into  an  examination  of  what  they  have 
faid  upon  this  fubjeCt,  as  they  have  evidently  confounded  a 
geognoftical  with  an  oryCtognoftical  inveftigation. 

I  fhall  now  examine  the  proofs  which  Profeffor  Playfair  has 
brought  to  eftablifh  the  exiftence  of  mechanical  depofits  in 
primitive  ftrata. 

The  firft  we  meet  with  is  from  Sauflure.  Profeffor  Playfair 
remarks,  t(  St.  Gothardis  a  central  point,  in  one  of  the  great- 
eft  traCts  of  primary  mountains  on  the  face  of  the  earth,  yet 
arenaceous  ftrata  are  found  in  its  vicinity.  Between  Ayrolo 
and  the  Hofpice  of  St.  Gothard,  Saufture  found  a  rock,  com- 
pofed  of  an  arenaceous  or  granular  pafte,  including  in  it  horn¬ 
blende  and  garnets.  He  is  fomewhat  unwilling  to  give  the 
name  gres  to  this  ftone,  which  Mr.  Beffon  has  done  ;  but  he 
neverthelefs  deferibes  it  as  having  a  granulated  ftruCture.” 

The  rock  of  A>rolo  is  primitive,  and  is  either  gneifs  or  mica 
flate.  Garnets  are  feldom  found  in  gneifs,  but  are  charaCte- 
riftic  for  mica  flate  ;  the  geognoft,  therefore,  would  not  hefi- 
tate  to  conftder  the  rock  here  mentioned  as  belonging  to  mica 
flate. 

Profeffor  Playfair  continues,  “  Among  the  moft  indurated 
rocks  that  compofe  the  mountains  of  this  illand,  many  are  are¬ 
naceous.  Thus,  on  the  weftern  coaft  of  Scotland,  the  great 
body  of  high  and  rugged  mountains  on  the  fliores  of  Aralaig, 

&c. 
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&c.  from  Ardnaniurchan  to  Glenelg,  con  fills,  in  a  great  mea" 
jure,  of  a  granitic  fandffone,  in  vertical  beds.  This  Hone 
fometimes  occupies  great  tradts;  at  other  times,  it  is  alter¬ 
nated  with  the  micaceous,  and  other  varieties  of  primary 
ihiflus  ;  it  occurs,  likewife,  in  feveral  of  the  illands,  and  is  a 
foflil  which  we  hardly  find  deferibed  or  named  by  writers  on 
mineralogy.” 

T  iie  granitic  fandffone  of  Glen-elg  is  moft  certainly  gneifs  *,  Obf.  This  gra- 
and  a  variety  which  is  not  uncommon  ;  and  I  may  venture  to  gneif[3n<^°ne  ** 
lay,  that  the  Hrata  in  Arafaig,  &c.  are  of  the  fame  nature. 

Profelfor  Playfair  concludes  with  Hating  the  following  exam-  Other  examples 
pies,  as  a  further  confirmation  of  his  opinion — “  Much  alfo  of  Granulated^1*”* 
a  highly  indurated,  but  granulated  quartz,  is  found  in  feveral  quartz  in  beds 
places  in  Scotland,  in  beds  of  Hrata,  alternated  with  the  com- 
mon  fhifius  of  the  mountain.  Remarkable  inHances  of  this 
may  be  feen  on  the  north  fide  of  the  ferry  of  Balachulifh,  and 
again  on  the  fea  Ihore  at  Cullen.  At  the  latter,  the  Hrata  are 
remarkably  regular,  alternating  with  different  fpecies  of  thiffus. 

At  the  former,  the  quartz  is  fo  pure,  that  the  Hone  has  been 
miffaken  for  marble. 

*'  Thefe  examples  are  perhaps  Efficient ;  but  I  muff  add, 
that  in  the  micaceous  and  talcofe  febiffi  themfelves,  thin  layers 
of  fand  are  often  found  interpofed  betwreen  the  layers  of  mica 
or  talc.  I  have  leen  a  fpecimen  from  the  fummit  of  one  of  the 
higheff  of  the  Grampian  mountains,  where  the  thin  plates,  of 
a  talcy  or  afbeftine  fubffance,  are  feparated  by  layers  of  a 
very  fine  quartzy  fand,  not  much  conlolidated.  The  moun¬ 
tain  from  which  it  was  brought,  confiffs  of  vertical  Hrata, 
much  interfecled  by  quartz  veins.  It  is  impoflible  to  doubt.  Whence  he 
in  this  inffance,  that  the  thin  plates  of  the  one  fubffance,  and^nclu<les  t^at 
the  finall  grains  of  the  other,  were  depofi ted  together  at  the  (^echani- 
bottom  of  the  fea,  and  that  they  were  alike  produced  from  cally)  at  the 
the  degradation  of  rocks  more  ancient  than  any  which  now  Jme  time* 
exift.” 

I  am  furprized  Profelfor  Playfair  fhould  adduce  granular  Obf.  Granular 
quartz  as  a  proof  of  mechanical  depofi tion,  as  it  has  no  more  (luar,u  Is  3 

.  .  /*t  101  •  rpi  oii  •  r»  mccii^nic^]^  but 

claim  to  Inch  a  character  than  granite.  1  he  following  obler-a  chemical  depo- 

vations  will  render  this  evident ;  granular  quartz  differs  from 

mica  Hate,  in  the  abfence  of  the  ilaty  fra&ure,  and  mica  ;  we  frora  mjca  flate 

in  the  abfence  of 

*  Mineralogy  of  the  Scottiffi  files,  vol,  ii.  p.  160,  Aaty  fra&urej 

have,  but  the  k,ks 


16  MECHANICAL  DEPOSITS  IN  MOUNTAINS,  &C. 

between  each  have,  however,  a  feries  from  the  mod  complete  granular  quartz 
aie  giadual.  qie  moq  perfect  mica  date.  Again,  mica  date,  which  dil- 

Mica  (late  differs  pers  ^  jp  in  wanting  felfpar,  is  tube  obferved  in  all 

wanting  felfpar ;  the  intermediate  dages  until  it  pafies  into  complete  gneils ; 
but  here  alio  the  qie  gnejfs  vvhich  is  principally  d ill ingui died  from  granite  by 

equally  gradual,  its  daty  fraflure,  gradually  lofes  this  fracture,  and  at  length  is 

And  gneifi  dh-  n0£  be  didinguidied  from  granite.  Thus  we  have  a  coni¬ 
fers  from  granite  .  -1,  -i 

by  its  flaty  frac-  p'ete  gradation  from  the  purelt  granular  quartz  to  granite,  and 

'ure,  which  it  not  only  in  hand  fpecimens,  but  in  ihe  mountains  themfelves. 

foi'cs^Ua  ^  It  therefore  follows,  that  if  granular  quartz  is  a  mechanical 

The  gradation  depofil,  fo  is  granite,  a  pofition  which  I  believe  the  Ilutto- 

from  granular  •  fyf|ern  vvould  not  allow, 
quartz  to  granite  J 

being  perfed,  Tiiat  the  granular  quartz  fhould  occur  fometimes  of  a  very 

the  one  is  no  ]00(*e  texture  :  nav,  even  as  Profed’or  Playfair  remarks  fandy, 
more  a  mecha-  _  J  \  J 

nical  depofit  is  not  furpri^ing,  for  in  granite  and  bafalt  we  have  dmilar  ap- 
tlian  the  other.  ^  pearances.  Even  in  veins,  which  to  life  Profeflor  Play  fair's 

no  proof  of  me-  own  words,  bear  all  the  marks  of  complete  fufion,  lay  ers  of 
chamcal  depofi-  granular  quartz,  from  the  mod;  compact  to  the  loofenefs  of  land 
anT layers  of  have  been  obferved.  The  great  fand  veins  in  the  Harfz  af- 
fand  are  found  ford  remarkable  indances  of  this ;  alfo,  as  I  have  more  lately 
in  the^vokanic  difeovered,  the  lead  veins  at  Wanlock-head  in  Lancafhire. 


theory  are  faid 
to  bear  every 
mark  of  com¬ 
plete  fufion. 
General  obfer- 
vations. 


Account  of  Organic  remains  which  hare  been  di [covered  in  the 
nezeeft  il'uLz  Trapp  formation. 

Many  different  accounts  had  been  given  of  the  geognoftic 
relations  of  the  rocks  of  this  formation,  before  they  engaged 
the  attention  of  Werner,  the  great  founder  of  true  geognnfia. 
After  having  made  the  remarkable  difeovery  upon  the  hill  of 
Scheibenberg,  he  extended  his  inquiries  to  all  the  bafalt  hills 
in  Germany,  and  found  in  every  quarter  correfponding  ap¬ 
pearances.  This  confirmed  more  completely  the  conclufions 
he  had  then  drawn,  and  intirely  overthrew  the  volcanic  fvf- 
tem.  He  however  did  not  flop  here  ;  his  after  observations 
difclofed  a  connection  among  thele  appearances,  which  at  firft 
he  was  not  probably  aware  of  ;  they  placed  the  Neptunian 
fyflein  beyond  the  reach  of  attack,  and  completely  annihilated 
a  hoft  of  hypothefes.  Pie  proved, 

Refults.  i.  That  1.  That  this  is  the  neweft  of  all  the  great  rock  formations, 
this  is  the  new-  0f  which  the  cruft  of  the  earth  is  competed. 

mcks.the  8rCJt  That  all  the  apparently  unconnected  hills  and  maffes  of 

2.  That  a’l  the  this  formation,  have  formerly  flood  in  connection  with  each 
other. 


now  unconnec* 


3.  That 
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3.  That  it  exifts  in  all  quarters  of  the  globe.  ted  mafles  of 

Thefe  fads  lead  him  to  the  great  difcovery,  that  this  for-  ^1S  f  rmatlon 

o  j  7  were  once  con- 

mation  at  one  time,  extended  as  a  cover  around  the  whole  neft.d. 

earth.  From  thefe  obfervations  it  is  evident,  that  we  may  3*  J  hat  it  ex- 
■  ,  ,  ills  every  where, 

exped  to  meet  with  veftiges  of  many  or  the  organic  and  un-  That  jt  for_ 

organic  matter  which  at  that  time  exifted  upon  the  cruft  of  the  merIy  covered 

earth,  in  the  rocks  of  this  formation.  Accordingly,  the  in-  and'muft  con-* 

veftigations  of  geognofts  have  difcovered  organic  remains  in  tain  organic 

every  rock  of  this  formation  ;  the  following  are  given  as  in-  mams* 

ltances ; 

Organic  remains  in  Greenftone,  Bafalt ,  Wacke ,  and  Trapp 

Buccin. 

QUADRUPEDS. 

1.  Werner  in  his  geognoftic  ledures,  informs  us  that  the  Organic  remains 
wacken  of  Kalten-nordheim  is  fometimes  found  to  contain  |n  greenftone, 

1  balalt,  & c. 

deers  horns.  found;  viz.  of 

2.  The  Abbe  Fortis  difcovered  the  head  of  an  unknown  quadrupeds, 
animal  in  a  foft  wacken,  in  the  valley  of  Ronca  in  the  Vero- 

nefe.  Tide  Befchrebbung  des  Thales  Ronca ,  f  96. 

3.  Saufture  obferved  bones  of  quadrupeds  in  the  wacken  of 
the  catacombs  of  Rome. 

Lettre  a  Mr.  le  Chev.  Hamilton,  J .  de  Phyfique.  Tom .  VII. 

SHELLS  and  ZOOPHYTES. 

1.  Dr.  Richardfon  found  fliells  in  rocks  of  the  Trapp  for-  of  Ihells  and 

mation  at  Ballycaftle  in  Ireland. — Kirzvan’s  Geol.  EJJuys.  zoophytes. 

2.  Mr.  Von  Buch  informs  us,  that  in  the  county  of  Lan- 
deck,  he  obferved  a  bed  of  wacken,  which  contained  befides 
pebbles  of  chalcedony,  turbinites  in  a  ftate  of  complete  pre- 
fervation.  Verfuch  einer  mineralogiflen  Vefchreibung  von  Lari- 
deck,  von  Leopold  von  Buch.  f.  35. 

3.  Abbd  Fortis  obferved  numerous  petrefadions  of  fhells  in 
Wacken,  and  Trapp  Breccia,  alfo  a  few  in  Bafalt,  in  the  for¬ 
mation  of  the  valley  of  Ronca. 

4.  Berolding  found  a  cornu  ammonis,  which  ftill  retained 
its  mother  of  pearl  luftre,  in  the  bafalt  of  Torez.  In  the  ba¬ 
falt  of  Thurgau,  near  the  Boden  lake,  he  obferved  gryphites, 
ammonites,  and  gloffopetrm,  Chcm.  Annul.  1794,  p.  103. 

5.  In  the  Wernerian  col  led  ion  of  petrefadions  I  faw  fpe- 
cimens  of  greenftone,  containing  petrefadions  of  fhells. 

Vol.  Ill, — September,  1802,  G  VEGE- 


IS 
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Of  vegetables.  VEGETABLE  REMAINS. 

1.  Werner  obferved  great  trees,  with  branches,  leaves,  and 
fruit,  in  the  wacken,  at  Joachimfthal. 

2.  Friefleben  describes  the  ifn predion  of  a  plant  in  the 
Kawlower  Berg,  near  to  Podfedlitz. 

3.  In  the  iflands  of  Banna  and  Skye  I  obferved  pieces  of 
wood  in  Trapp  Breccia,  and  Mineralogy  of  the  Scottifh  ifles, 
vol.  ii.  p.  58 — 75. 

Organic  remains  Organic  remains  found  in  fiaty  clay,  limeflone,  and  fand- 

iimeftone^and  ft°nc>  which  belongs  to  the  Flotz  Trapp  formation. 

fanditone,  of  this 

formation.  SHELLS. 

Shells.  i.  Abbe  Forlis,  in  his  account  of  the  valley  of  Ronca,  in¬ 

forms  us,  that  limeflone  and  llaty  clay  often  alternate  with 
bafalt,  wacken,  and  trapp  breccia.  The  limeflone  and  fiaty 
clay  contains  numerous  petrefaclions  of  (hells,  which  are  of  the 

fame  kinds  with  thole  found  m  the  bafalt,  wacken,  and  trapp 

% 

breccia. 

2.  In  the  ifland  of  Eigg,  where  there  appears  to  be  a  flmi- 
lar  formation  with  that  of  Ronca,  I  obferved  that  the  lime¬ 
flone,  fiaty  clay,  and  fandftone,  contained  numerous  petre¬ 
faclions  of  fhells.  Mineralogy  of  the  Scottifli  ifles,  vol.  ii. 
p. 

Of  vegetables.  VEGETABLE  REMAINS. 

1.  At  the  northern  extremity  of  the  ifland  of  Skye,  where 
bafalt  alternates  with  limeflone  and  fiaty  clay,  I  oblerved 
pieces  of  carbonated  wood  in  the  limeflone.  Mineralogy  of 
the  Scotlilh  ifles,  vol.  ii.  p.  80  *. 

2.  In  the  flinty  fandflone,  which  ufually  accompanies  this 
formation,  I  have  obferved  branches  of  flirubs ;  vegetable 
matters  that  occur  inveloped  in  rocks  are  generally,  either 
carbonated  or  bituminated,  here  however  they  arc  not  altered. 

R.  JAMESON, 

Sheriff  Brx,  Leith. 

#  Mr.  Kirwan,  in  the  firft  volume  of  his  Syftem  of  Mineralogy, 
has  given  us  an  excellent  account  of  the  different  opinions  refpe&ing 
the  formation  of  bafalt;  and  has  adduced  many  arguments  that 
fhewthe  fallacy  of  the  Volcanic  and  Plutonic  hypothefis. 

POSTSCRIPT. 
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i 

Since  writing  the  inclofed,  I  have  examined  one  of  thofe 
appearances,  which  are  confidered  by  Dr.  Hatton  and  Pro- 
feflhr  Playfair,  as  demonftrating  the  exigence  of  petrefa6tions 
in  primitive  mountains.  Dr.  Hutton,  at  p.  334  of  his  Theory 
of  the  Earth,  remarks,  “  I  have  already  obferved,  that  one  Dr.  Hutton’s 
fingle  example  of  a  (hell,  or  of  its  print,  in  a  fchiftus,  or  in  a  the 

Pone  Pratified  among  thofe  vertical  or  eredted  mafTes,  fuffices  mechanical  on¬ 
to  prove  the  origin  of  thefe  bodies  to  have  been,  what  I  had  gin  ^primitive 
maintained  them  to  be,  water  formed  ftrata  created  from  the  the  exiftence  of 
bottom  ol  the  lea,  like  every  other  confolidated  ftratum  of  the  orSanic  iemains* 
earth.  But  now,  I  think,  I  may  affirm  that  there  is  not,  or 
rarely,  any  confiderable  extent  of  country  of  the  primary  kind, 
in  which  fome  mark  of  this  origin  will  not  be  found,  upon 
careful  examination  ;  and  now  I  will  give  my  reafon  for  this 
affertion.  I  have  been  examining  the  fouth  alpine  country  of 
Scotland  occafionally,  for  forty  years  back,  and  I  could  not 
find  any  mark  of  an  organized  body  in  the  fchiftus  of  thofe 
mountains.  It  is  true,  that  I  knew  of  only  one  place  where 
limeftone  is  found  among  the  ftrata  :  this  is  upon  Tweedfide 
near  the  Crook.  This  quarry  I  had  carefully  examined  long 
ago,  but  could  find  no  mark  of  any  organized  body  in  it.  I 
fuppofe  they  are  now  working  fome  other  of  the  vertical  ftrata 
near  to  thofe  which  I  had  examined  :  for,  in  the  fummer  of 
1792,  I  received  a  letter  from  Sir  James  Hall,  which  I  fhall 
now  tranfcribe.  It  is  dated  Moffat,  June  2,  1792. 

“  As  I  was  riding  yefterday  between  Noble  Houfe  and  the  Sir  James  Hall’s 

Crook,  on  the  road  to  this  place,  I  fell  in  with  a  quarry  0faccount  or£a- 

alpine  limeftone  ;  it  confifts-of  four  or  five  ftrata,  about  three  limeftone  ftated 

*  •  •  « 

feet  thick,  one  of  them  tingle,  and  the  reft  contiguous ;  they  t0  be  Pnmitive« 

all  ftand  between  the  ftrata  of  flate  and  fchift,  that  are  at  that 

place  nearly  vertical.  In  the  neighbourhood,  a  flate  quarry 

is  worked  of  pure  blue  flate  ;  feveral  of  the  ftrata  of  flate  near 

the  limeftone,  are  filled  with  fragments  of  limeftone  fcattered 

about  like  the  fragments  of  fchift  in  the  fandftone,  in  the 

neighbourhood  of  the  junction  on  our  coaft.  Among  the 

matles  of  limeftone  lately  broken  off  for  ufe,  and  having  the 

fra&ure  frefli,  I  found  the  forms  of  cockles  quite  diftinct,  and 

in  great  abundance.  I  fend  you  three  pieces  of  this  kind/* 

&c. 
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limeftone  is  not 
primitive, 


It  may  perhaps  be  alledged,  that  thofe  mountains  of  Cum¬ 
berland  and  Tweedale  are  not  the  primary  mountains,  but 
com  poled  of  the  fecondary  fchiftus,  which  is  every  where 
known  to  contain  thefe  objects  belonging  to  a  former  earth. 
Naturalifts  who  have  not  an  opportunity  of  convincing  them- 
felves  by  their  proper  examination,  mull  judge  with  regard  to 
that  geological  fadt  by  the  defcription  of  others.  Now  it  is 
mod  fortunate  for  natural  hillory,  that  it  has  been  in  this  range 
of  mountains  that  we  have  difcovered  thofe  marks  of  a  marine 
origin  ;  for,  I  flia.ll  afterwards  have  occalion  to  give  theclear- 
elt  light  into  this  fubjedt,  from  obfervations  made  in  other  parts 
of  thole  fame  mountains  of  (chid,  by  which  it  will  be  proved 
that  they  are  primary  drata  ;  and  thus  no  manner  of  doubt  will 
remain  in  the  minds  of  naturalifts,  who  might  otherwife  luf- 
pect  that  we  were  deceiving  ourfelves,  by  miftaking  the  le- 
condary  for  the  primitive  fchidus. 

Remark  that  the  Dr.  Hutton’s  account  of  the  mountains  in  the  fouth  of  Scot¬ 
land  is  confufed  and  unfcientilical,  and  hardly  comes  within 
the  pale  of  true  geognofia.  It  is  not  my  intention,  at  prefent, 
to  enter  into  an  examination  of  his  obfervations ;  the  objedt  of 
this  podlcript  is  to  fhew,  that  the  limedone  between  Noble 
Iloule  and  the  Crook  Inn  does  not  belong  to  the  primitive 
mountains.  The  beds  of  limeftone  mentioned  by  Sir  James 
.  .  „  Hall,  I  obferved  lying  between  ftrata  of  tranfition  Hate,  and 

tranfition  llate  $  .  b. 

alternating  with  this  Hate  alternating  with  ftrata  ol  grey  wacke  ;  eonlequently 
ftrata  of  grey  the  whole  belongs  to  the  tranfition  clafs  of  rocks. 

Defcription  of  The  limedone  has  a  blueifli  grev  colour,  fracture  is  foliated, 
the  feverai rocks,  the  didindt  concretions  are  from  coarle  to  line  grained,  and  il 
is  hardly  tranducid  on  the  edges.  It  is  often  traverfed  by- 
veins  of  calcareous  fpar,  and  lometimes  it  contains  thin  beds 
of  dinty  llate  (Kiefel  Schiefer  of  Werner).  The  tranfition 
llate  has  a  blueifh  or  Imoke  grey  colour,  has  generally  lefs 
ludre  than  the  primitive  date,  and  contains  much  interfperfed 
mica.  I  obferved  it  in  all  the  dages  from  nearly  pure  llate  to 
grey  wacke.  The  grey  wacke  is  compoled  of  fragments  of 
tranfition  date,  dinty  date,  and  quartz,  connedted  by  a  bads 
of  tranfition  llate.  It  is  frequently  traverfed  by  veins  of 
quartz,  and  is  to  be  obferved  where  the  fragments  are  hardly 
didinguidiable  from  their  dze;  it  has  much  the  appearance  of 
a  breccia.  I  (hall  take  another  opportunity  of  fending  you 
drawings  of  the  different  kinds  of  petrefadlions  that  occur  in 
the  limedone. 


for  it  lies  be¬ 
tween  ftrata  of 
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IV. 


A  Method  of  increafing  the  Senfibility  of  the  Barometer,  ad  libi¬ 
tum.  By  the  Rev.  James  Wilson,  A .  M.  Communicated 
by  the  Author. 


Though  there  have  been  many  contrivances  for  making  Contrivances  to 
barometers  with  indefinite  (bales,  they  all  feem  to  labour  under  ^  ^ 

Tome  difficulty  either  in  their  conftrudtion  or  ufe.  r  meter 

The  evaporation  of  water  in  that  of  Des  Cartes,  the  fluggifh  ^  W1ter  5 

.  ,  ....  0  horizontal  or  m- 

motion  of  the  mercury  in  the  horizontal  and  diagonal  ones,  tne  c];ned  colun 


limns, 


friftion  in  Dr.  Hooke’s,  and  the  untteadinefs  of  floating  bodies  by  mec"an  m 

•  -*v  •  i  ill/'***  *  ^and  a  float  Sc  c* 

in  Rownings,  have  rendered  thele  ingenious  contrivances  have  not  ovc^ 
fcarce  preferable  to  the  common  vertical  one.  ufeffil. 

None  of  thele  defects,  I  believe,  will  attach  to  that  which  I  DTcnption  of  a 
propofe.  It  is  as  follows:  (See  Fig.  1.  Plate  II.)  A  B,  a  tube  XmeVunmod* 
differing  in  no  refpect  from  that  of  the  common  barometer,  floats  in  the 
but  that  it  is  wider  and  longer,  fo  that  a  cylindrical  rod,  qr,  ™erc  )ry  3 
may  float  freely  on  the  mercury,  and  that  the  lower  end  is  ter. 
connedted  to  a  fmall  bent  tube  BCD,  inftead  of  being  im- 
merfed  in  aciffern.  To  the  lower  end  of  the  floating  rod  is 
fattened  a  hair,  or  fine  iron  wire,  (what  I  ufed  was  a  piece  of 
the  Indian  weed  ufed  by  anglers)  which  is  brought  through 
the  mercury,  and  out  at  D,  fo  that  the  rod  may  be  either 
drawn  down,  or  fathered  to  afeend  at  pleafure. 

Upon  the  tube  C  D  is  a  mark  N,  to  which  by  moving  the 
rod  we  can  at  any  time  bring  the  furface  of  the  mercury.  For 
by  drawing  it  down  we  force  up  mercury  into  each  tube,  and 
on  the  other  hand,  by  buffering  it  to  afeend,  we  buffer  the 
mercury  to  defeend  in  each. 

The  furface  of  the  mercury  then  being  brought  to  this  mark,  and  is  drawn 
and  the  rod  being  fattened,  by  tying  the  hair  to  the  pin  E,  if  down  into  ffie 
on  infpecting  it  afterwards,  we  find  that  the  furface  of  the  internal  rife 
mercury  has  moved  from  N,  we  are  fure  there  has  been  borne  caufes  the  lower 

.  .  .  r  .  .. .  ,  furface  to  ftand 

variation  in  the  weight  of  the  atmofphere,  viz.  if  it  has  fallen,  ac  a  fixed  mark. 

we  know  that  this  weight  has  increafed,  and  vice  verfd. 

The  variations  either  at  M  or  N  are  in  a  given  ratio  to  the  The  variations 

variations  in  the  length  MN  of  the  futtained  column.  For at  the  lnner  °r 
it  r  ii  x  k  •  outer  furface  are 

the  rile  or  tall  at  M,  is  to  the  fimultaneous  fall  or  rife  at  N,  in  proportioned  to 

the  inverfe  ratio  of  the  babes,  or  horizontal  fedtions  of  the  thofs  of  rhe 

whole  column. 

mercury 


2  2 
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and  fo  are  thofe 
in  the  rife  or 
fall  of  the  rod  ; 
if  it  be  in  every 
cafe  adjjfted  to 
the  mark. 

And  this  mea¬ 
fure  may  be  en 
larged  at  will. 
Proof. 


mercury  at  M  and  N  ;  namely,  as  the  area  of  the  horizonta 
fe&ion  of  the  tube  D  C  is  to  the  difference  of  the  areas  of  the 
horizontal  fed  ions  of  the  tube  A  B,  and  of  the  rod.  That  is, 
it  D,  d,  and  r  be  the  diameter  of  the  tubes  A  B,  DC,  and  rod, 

as  dz  :  D2,  —  rz ,  which  is  a  given,  ratio,  and  confequently 
each  quantity  has  to  the  fum  of  both,  which  is  the  varia¬ 
tion  in  the  length  MN  a  given  ratio,  e.  gr.  dz  (or  D2  —  r z)  : 
D2  -f  dz-rz. 

The  variations  either  at  M  or  N  would  therefore,  if  we 
could  meafure  them  with  fufficient  accuracy,  exprefs  truly  the 
variation  in  the  weight  of  the  atmofphere. 

But  if  inftead  of  attempting  this,  we  move  the  rod  by  means 
of  the  hair  until  the  mercury  return  to  N,  by  the  length  of 
rod  moved  either  into  the  mercury,  or  out  of  it,  we  have  an¬ 
other  meafure,  and  one  as  long  as  we  pleafe,  of  the  variations 
in  the  weight  of  the  atmofphere. 

For,  fuppofing  the  mercury  to  have  fallen  at  N,  anyfpace 
Nr,  and  rifen  at  M,  a  fpace  My,  for  the  adjuflment  we 
muff  draw  down  the  rod  until  it  has  difplaced  as  much  mer¬ 
cury  as  will  fill  the  fpace  N  x,  and  alfoa  fpace  y  x  in  the  other 
tube  of  precifely  the  fame  bulk,  through  which  it  muff  rife  at 
the  fame  time.  The  length  of  rod  drawn  down  for  each  of 
thefe  purpofes  will  have  a  given  ratio  to  the  fpace  N  x,  and 
confequently  their  fum  added  to  My  will  have  a  given  ratio 
to  it :  and  thence,  as  N  x  is  a  meafure  of  the  variation  of  the 
atmofphere,  this  portion  of  rod  will  alfo  be  a  meafure  :  and 
manifeffly  it  may  be  increafed  at  pleafure  by  leffening  the 
thicknefs  of  the  rod. 

This  appears  as  follows.  The  proportion  of  the  rife  in  one 
tube  to  the  fimultaneous  fall  in  the  other  upon  any  change  of 
the  weight  of  the  atmofphere,  was  above  determined  to  be  as 

]  I 

— - —  :  Let  q  be  the  quantity  ol  mercury  transferred  from 

one  tube  to  the  other,  the  heights  My  and  N  x  will  be  = 

1  q 

- ;  and  ~rr  and  the  fum  of  thefe  is  the  variation  which 

Dz  —  rz  dz 

would  take  place  in  De  Luc’s  barometer. 

q 

The  variation  M y  =  ^  is  feen  on  the  rod  without 

q 

moving  it ;  upon  moving  it  there  is  added  to  this,  firff,  -~r 

to 
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to  occafion  the  afcent  N  x  (the  bulk  of  rod  drawn  down  for 
that  purpofe  being  =  to  the  bulk  of  q,  and  thence  its  altitude 
q  \  9  D2  — 9  r2 

=mp[  )  and  fecondly,  — —  to  occafion  the  equal  fimul- 

taneous  afcent  y  x  (tince  the  bulk  of  rod  dra^vn  for  that  pur¬ 
pofe  is  greater  than  the  bulk  q  in  the  ratio  D2  —  r2  :  dx,  and 

q  D2  —  or1 

therefore  equal  to  - ji -  and  its  altitude  equal  to 


q  D: 


'-)■ 


dz  r2 

The  fum  of  thefe  three 


D2  r2 


+ 


+  is  the 


d1  rz 


whole  variation  feen  on  the  rod.  This  is  to 


D 


+ 


the  variation  on  De  Luc’s  fcale,  (by  bringing  them  to  a  com¬ 
mon  denominator)  as  D4-—  2  D2  r2  -f-  D2  dx  -f-  r4  :  D2  r2  -f* 
dz  r2  — r4,  which  is  a  given  ratio  ;  and  therefore  the  rod  af¬ 
fords  an  accurate  meafure. 

Let  s  and  1  be  the  rod  fcale,  and  the  common  fcale  .?  =s 

D4~2  D2  r2  -{-  D2  dx  -f  >-4 

— ,  which  by  performing  the  divi- 


D2  r2  -f-  dx  r2  —  rl 


hon  gives  the  infinite  feries 


D 


D' 


dx 

1  +  fF 


r/4 

D4 


+  &c. 
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is  the  principal  term  of  this  quote  ;  for  the  fum  of  the  infi- 

-D2  +  r2 

nite  feries  commencing  with  —  1  is  77 — : — r - ;  which  isne- 

D2  -j-  a2  —  r 

celfarily  lefs  than  a  negative  unit ;  and  if  d  be  fuppofed  to 
vary,  decreafes  dill  as  it  increafes. 

The  fcale  therefore  being  increafed  in  fo  trifling  a  degree 

D* 

by  the  increafe  of  d,  may  be  faid  to  be  as  *— -• 

The  narrower  the  tube  D  C  is  I  fhould  fuppofe  the  better  ; 
fince  though  the  fcale  is  diminifhed  in  a  fmall  degree,  yet  the 
variation  N  .r  is  rendered  more  fenhble,  which  is  a  point  of 
great  importance. 

Injury  from  agitation  is  thus  alfo  in  fome  degree  prevented. 

Though  we  can  thus  from  D,  d,  and  r  calculate  the  fcale.  The  fcale  of  this 

vet  as  we  can  fcarcely  meafure  them  with  fufficient  accuracy,  barometer  beft 

J  ,  obtained  from 

obfervation. 
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the  befl  way  is  to  determine  it  by  obfervation,  viz.  by  finding 
how  much  of  the  rod  exprefles  fome  larger  variation  in  the 
common  barometer,  and  then  taking  out  the  rod  and  gradu¬ 
ating,  &c.  or  rather  bv  taking  the  mean  of  a  great  number  ot 
obfer  vat  ions. 

Should  this  be  found  on  a  fufficient  trial  to  anfvver  the  pur- 
pofe,  I  can  point  out  a  method  of  making  it  ferve  alfo  as  a 
thermometer. 

This  barometer  Before  I  conclude,  I  fliall  juft  mention  the  idea  which  led 

re'fleftion  or^an-  me  to  conftrudtion,  which  though  the  greateft  increafe  of 
other  conftruc-  fcale  it  gives  is  14:1,  may  poffibly  in  the  end  be  found  to 
tlon*  anfwer  better. 

Water  poured  on  It  ftruck  me  that  if  we  were  to  pour  in  water  into  a  long 
face  of^a  fyp ho n "  ^  F,  connected  with  the  tube  of  the  common  barometer 

mercuriai  baro-  as  in  Fig.  2,  or  to  take  out  water  fo  as  at  any  time  to  bring 

rornelef  wh  ch3"  mercur>  fixed  point  N,  the  altitude  of  water  either 

may  be  made  to  poured  in  or  taken  out  would  give  us  a  meafure  for  the  varia- 
flu'wjanations^  tions  of  the  barometer  fourteen  times  larger  than  in  the  com¬ 
as  the  mercurial  mon  one>  fince  water  is  fourteen  times  lighter  than  mercury, 
change.  This  js  evident  from  the  common  hydrofiatical  principles,  as 

the  altitude  of  water  poured  in  is  to  be  a  counterpoife  to  the 
fum  of  the  fall  of  mercury  in  A  B,  and  rife  in  C  D,  and  e  con¬ 
tra,  the  altitude  of  water  taken  out  is  to  be  a  counterpoife  to 
the  fum  of  the  rife  of  mercury  in  A  B,  and  fall  in  C  D. 

If  the  tube  D  F  therefore  were  graduated,  it  would  give  a 
fcale  42  inches  long,  and  the  rife  of  water  would  indicate 
diminution  in  the  weight  of  the  atmofphere  and  v.  v.  thence  the 
fcale  to  be  inverted.  To  facilitate  the  pouring  out  and  in  of 
water,  let  there  be  a  bucket  H  moveable  up  and  down  by 
rackwork,  or  otherwife,  from  D  to  F ;  to  this  let  there  be  at¬ 
tached  the  fyphon  S. 

By  railing  the  bucket  until  the  level  of  the  w'ater  in  it  be 
higher  than  the  level  of  that  in  the  tube,  we  pour  in  water  at 
pleafure,  and  e  contra,  by  bringing  down  the  bucket  we  take 
out  water  at  pleafure. 

This  inftrument  will  have  all  the  advantages  of  a  water  ba- 
rometer  without  its  unmanageable  length  ;  nor  do  I  fee  any 
objection  to  it,  except  perhaps  that  its  appendages  are  too 
bulky  *. 

V.  A  Summary 

*  The  principal  objection  to  the  ingenious  contrivances  in  the 
prefent  communication  are,  that  the  refults  originally  depend  on 

the 
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V. 

A  Summary  of  the  mofl  ufeful  Parts  of  Hydraulics ,  chiefly  ex¬ 
tracted  and  abridged  from  Eytelzvein’s  Handbuch  der  Mechanik 
und  der  Hydraulik,  Berlin,  1801.  By  Thomas  Youno, 
M.  D.  F.  R .  Y.  * 


rau- 


I  HE  theory  of  hydraulics  has  never  been  carried  to  a  very  state  of  hyd 
high  degree  of  perfection  upon  mathematical  foundations  alone;liC  theoiy’  and 
nor  has  it  hitherto,  even  with  the  affiftance  of  experiment,  plying  ittoprac- 
been  rendered  of  much  practical  utility.  Newton  began  thetlce* 
inveftigation  of  the  motions  of  fluids:  Daniel  Bernoulli  added' 
to  Newton’s  proportions  much  valuable  matter,  both  from 
calculation  and  from  experiment;  D’Alembert  and  many  later 
authors  have  exercifed  their  analy  tical  talents  in  inquiries  of  a 
fimilar  nature.  But  another  and  a  more  practicable  mode  of 
attaining  hydraulic  knowledge  has  been  attempted  bv  a  cliffindt 
clafs  of  invefftigators,  at  the  head  of  whom  (lands  the  Chevalier 
de  Buat.  Thefe  have  begun  from  exper.ment  alone,  and  have 
laboi  ioufly  deduced  from  very  ample  obfervations  of  the  actual 
refults  of  various  particular  cafes,  the  general  laws  by  which 
the  phenomena  appear  to  be  regulated,  or  at  leaf!  the  formulas 
by  which  the  effect  of  new  combinations  may  be  predicted. 

But  it  muff;  be  confeffed  that  thefe  formulas,  however  accurate, 
are  too  intricate  to  be  retained  in  the  memory,  or  to  be  very 
eafily  applied  to  calculations  from  particular  data. 

Mr.  Eytelwein,  a  gentleman  already  known  to  the  public  Mr.  Eytelwein’s 

by  his  tranffation  of  Buat’s  work  into  German,  with  important  vatl‘ab,e  com- 

•  ...  .  .  1  pendium. 

additions  of  his  own,  and  honoured  with  feveral  employments 
and  titles  relative  to  the  public  architecture  of  the  Pruffian  do¬ 
minions,  has  colledted  into  this  compendium  of  mechanics  and 
hydraulics,  the  principal  facts  that  have  been  afcertained,  as 
well  by  his  own  experiments,  as  by  thofe  of  former  authors, 

the  accuracy  of  adjuftment  at  W,  in  which  the  errors  are  precifely  the 
fame  as  in  the  common  barometer.  The  double  barometer  affords 
an  inftance  of  a  lighter  fluid  floating  on  a  larger;  but  with  a  fome- 
what  fliorter  fcale  than  that  of  fig.  2 — N. 

*  This  excellent  memoir  is  copied  from  the  Journals  of  the  Royal 
Inftitution. 
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Part  I.  Me¬ 
chanics. 


Part  2.  Hy 
draulics. 


Water  iiTuing 
from  refervoirs. 

Law  of  its  velo¬ 
city  :  As  the 
fquare  root  of 
the  height. 


Another  deve- 
lopement. 


efpecially  fuch  as  are  the  mod  capable  of  practical  application  ; 
and  lie  appears  to  have  done  this  in  fo  judicious  a  manner,  as  to 
make  his  book  a  moft  valuable  abftrad  of  every  thing  that  can 
be  deduced  from  theory  relpe&ing  natural  and  artificial  hy¬ 
draulics.  This  elegant  concifenefs  defer ves  fo  much  the  more 
praife,  as  his  countrymen  in  general  appear  too  often  to  make  a 
merit  of  prolixity;  and  we  (ball  have  occation  to  remark,  that 
betides  the  convenience  of  fimplicity,  he  has  fometimes  been 
fortunate  enough  to  unite  with  it  the  advantage  of  fuperior 
accuracy. 

The  firft  part  of  the  work  is  but  fhort  ;  it  relates  to  proper 
mechanics,  and  has  little  that  is  remarkably  new  or  interefting. 
In  treating  of  pendulums,  the  author  informs  us,  with  reference 
to  another  work  of  his  own,  that  the  Rhinlandor  Brandenburg 
foot  contains  139.13  French  lines.  Hence  it  appears  that 
100  Rhinland  feet  are  exadly  103  Englifli ;  and  in  this  paper, 
the  meafures  will  be  reduced  accordingly. 

The  fecond  part,  relative  to  hydraulics,  contains  befides  a 
fhort  introduction,  twenty-four  chapters,  almolt  every  one  of 
which  prefents  to  us  fomething  of  importance. 

Chapter  1 .  Of  the  motion  of  water  flowing  out  of  refervoirs, 
and  of  the  contraction  of  the  fiream. 

§  89.  The  velocity  of  water  flowing  out  of  a  horizontal 
aperture,  is  as  the  fquare  root  of  the  height  of  the  head  of 
water. 

That  is,  the  preffure,  and  confequently  the  height,  is  as  the 
fquare  of  the  velocity  :  for  the  quantity  flowing  out  in  any  fhort 
time,  is  as  the  velocity;  and  the  force  required  to  produce  a 
velocity  in  a  certain  quantity  of  matter  in  a  given  time,  is  alfo 
as  that  velocity;  therefore  the  force  mult  be  as  the  fquare  of 
the  velocity.  The  proportion  is  fully  confirmed  by  BofTut’s 
experiments ;  the  proportional  velocities,  with  a  preffure  of 
1,  4,  and  9  feet,  being  2722,  5436,  and  8135,  inftcad  of  2722, 
5  444,  and  8166;  a  very  inconfiderable  difference. 

There  is  another  mode  of  confidering  this  propofition,  not 
mentioned  by  Eytelwein,  which  is  a  very  good  approximation. 
Suppofing  a  very  (mall  cylindrical  plate  of  water  immediately 
over  the  orifice,  to  be  put  in  motion  at  each  infiant  by  means 
of  the  pretfure  of  the  whole  cylinder  Handing  on  it,  and  fup- 
pofing  all  the  gravitation  of  the  column  to  be  employed  in  ge¬ 
nerating  the  velocity  of  the  finull  cylindrical  plate,  neglecting 
4  its 
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its  own  motion,  this  plate  would  be  urged  by  a  force  as  much 
greater  than  its  own  weight  as  the  column  is  higher  than  itfelf; 
and  this,  through  a  fpace  fhorter  in  the  fame  proportion  than 
the  height  of  the  column.  But  where  the  forces  are  inversely 
as  the  fpaces  defcribed,  the  final  velocities  are  equal.  (Young’s 
Syllabus,  35.)  Therefore  the  velocity  of  the  uater  flowing 
out  mud:  be  equal  to  that  of  a  heavy  body  falling  from  the 
height  of  the  head  of  water,  which  is  found  very  nearly  by 
multiplying  the  fquare  root  of  that  height  in  feet  by  8,  for  the 
number  of  feet  defcribed  in  a  fecond.  Thus  a  head  of  1  loot 
gives  8  ;  a  head  of  9  feet,  24. 

The  well-known  circumdanee  of  the  contraction  of  the  The  contra&ioa 
dream  or  vein  of  water  running  out  of  a  fimple  orifice  in  a  thin  01  t^ie  ftleairu 
plate,  reduces  the  area  of  its  feciion  at  the  didance  of  about 
half  its  diameter  from  the  orifice,  from  1  to  .660  or  .666  ac¬ 
cording  to  Bodiit,  to  .631  according  to  Venturi,  and  to  .6  4-  or 
•J|-  according  to  the  author’s  own  experiments :  hence  the 
diameter  is  reduced  to  f. 

The  quantity  of  water  difcharged  is  very  nearly,  but  not  Practical  rule  for 
quite,  fudicient  to  fill  this  fe6t ion  with  the  velocity  due,  or  cor- 
responding  to  the  height:  for  finding  more  accurately  the  fquare  root  of 
quantity  difcharged,  the  orifice  m  ud  be  fuppofed  to  be  dimi-  the  heiSht:  by  5 

•  1  1  0  1  c  TT  I  •  1  !  r  gives  the  velo- 

miheci  to  .619,  or  nearly  f.  Hence  we  may  multiply  the  lquare  city  in  1  fecond* 

root  of  the  height  b\  5  indead  of  8,  for  this  mean  velocity  in  a 

fimple  orifice. 

If  we  apply  the  fhorted  pipe  that  wfili  caufe  the  dream  to  Additional  pipe 

adhere  every  where  to  its  tides,  which  will  require  its  length  to  thJd'i-w'teTof 

be  twice  its  diameter,  the  difcharge  will  be  about  of  the  full  the  hole  requires 

quantity,  and  the  velocity  may  be  found  by  taking  6^  for  a  A  multiplier  of 
•  •  * 
multiplier. 

The  greated  diminution  is  produced  by  inferting  a  pipe,fo  Difadvantage  of 
as  to  project  within  the  refervoir,  probably  becaufe  of  the  greater  an  in^norP1Pe  i 
interference  of  the  motions  of  the  particles  approaching  its 
orifice  in  all  directions  :  in  this  cafe  the  difcharge  is  reduced 
nearly  to  a  half. 

A  conical  tube,  approaching  to  the  figure  of  the  contraction  conical,  &c. 

of  the  dream,  procured  a  difcharge  af  .92  ;  and  when  its  edges  ProJuced  a  dif- 
1  o  7  o  charge  of  0.98* 

were  rounded  olF,  of  .98,  calculating  on  its  lead  left  ion. 

Venturi  *  has  afferted  that  the  difcharge  of  a  cylindrical  pipe  Venturi’s  coni¬ 
cal  tube  j 

*  Venturi’s  treatife  is  given  entire  in  our  Journal,  4to,  Vol.  II. 
and  III. 

may 
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increafes  the  dif- 
charge  from  a 
fimple  aperture 
twice  and  a  half. 


Multipliers  for 
determining  the 
velocity  under 
different  cir- 
cumftances. 


may  be  increafed  by  the  addition  of  a  conical  tube  nearly  in  the 
ratio  of  .5  to  2 ;  but  Mr.  Eytelvvein  finds  this  aflertion  fome- 
what  too  ft rong,  and  obferves,  that  when  the  pipe  is  already 
very  long,  fcarcely  any  effeCt  is  produced  by  the  addition  of 
fuch  a  tube.  He  proceeds  to  defcribe  a  number  of  experi¬ 
ments  made  with  different  pipes,  where  the  ftandard  of  com- 
parifon  is  the  time  of  filling  a  given  vcffel  out  of  a  large  refer- 
voir,  which  was  not  kept  always  full,  as  it  was  difficult  to  avoid 
agitation  in  replenifiiing  it,  and  this  circumftance  was  perfectly 
indifferent  to  Lherefults  of  the  experiments.  They  confirm  the 
affertion  that  a  compound  conical  pipe  ma\  increafe  the  dil- 
charge  to  twice  and  a  half  as  much  as  through  a  fimple  orifice, 
or  to  more  than  half  as  much  more  as  would  fill  the  whole  fec- 
tion  with  the  velocity  due  to  the  height:  but  where  a  confi- 
derable  length  of  pipe  intervenes,  the  additional  orifice  ap¬ 
pears  to  have  little  or  no  effect. 

The  chapter  concludes  with  a  general  table  of  the  co¬ 
efficients  for  finding  the  mean  velocity  of  the  water  difeharged 
by  the  prefiure  of  a  given  head  under  different  circumftances. 

For  the  whole  velocity  due  to  the  height,  the  coefficient,  by 
which  itsfquare  root  is  to  be  multiplied,  is  8.0458. 

For  an  orifice  of  the  form  of  the  contracted  ft  ream,  7.S. 

For  wide  openings,  of  which  the  bottom  is  on  a  level  with 
that  of  the  refervoir ;  for  fluices  with  walls  in  a  line  with  the 
orifice  ;  for  bridges  with  pointed  piers,  7.7. 

For  narrow  openings,  of  which  the  bottom  is  on  a  level 
with  that  of  the  refervoir,  for  fmaller  openings  in  a  fluice  with 
fide  walls,  for  abrupt  projections  and  fquare  piers  of  bridges, 
6.9. 


For  fhort  pipes  from  two  to  four  times  as  long  as  their  dia¬ 
meter,  6.6. 

For  openings  in  fluices  without  fide  walls,  5. 1 . 

For  orifices  in  a  thin  plate,  5. 

Chapter  2.  Of  the  dil'charge  of  water  by  horizontal  and  by 
fmall  lateral  orifices,  in  a  veffel  continuing  full. 

Particular  cafes.  The  principles  detailed  in  the  firft  chapter  are  here  applied 
to  particular  cafes. 

Difcharge  Chapter  3.  Of  the  difeharge  by  rectangular  orifices  in  the 

through  a  notch  fKje  of  a 

refervoir,  extending  to  the  furface. 

in  the  dam,  ^  °  . 

The  velocity  varying  nearly  as  the  fquare  root  of  the  height, 

may  here  be  reprefented  by  the  ordinates  of  a  parabola,  and  the 

4  quantity 
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quantity  of  water  difcharged  by  the  area  of  the  parabola,  or 

two  thirds  of  that  of  the  circumfcribing  rectangle.  So  that  the  has  nearly  two* * 
r  ,.r  .  .  ,  r  ,  thirds  of  the  ve- 

quantity  ot  water  diicharged  may  be  tound  by  taking  two-  jocjt  due  t0  t^e 

thirds  of  the  velocity  due  to  the  mean  height,  and  allowing  for  mean  height, 
the  contraction  according  to  the  form  of  the  opening,  as  ex¬ 
plained  in  the  firft  chapter. 

The  author  has  found  this  mode  of  calculation  fufficiently 
near  to  the  refults  of  BuaFs  experiments,  and  to  fome  accurate 
obfervations  of  his  own. 

He  propofes  for  example  a  lake  in  which  a  rectangular  Particular  exem- 
opening  is  made  without  any  oblique  lateral  walls,  3  feet  wide,  P'^cation. 
and  extending  2  feet  below  the  furface  of  the  water.  Here 
the  coefficient  of  the  velocity,  corrected  for  contraction,  is  5.1, 
and  the  corrected  mean  velocity  v/2  x  5. 1  =4.8  ;  therefore 
the  area  being  6,  the  difeharge  of  water  in  a  fecond  is  28.8 
cubic  feet,  or  nearly  four  hogsheads. 

The  fame  coefficient  ferves  for  determining  the  difeharge 

over  a  were  of  confiderable  breadth;  and  hence  it  is  eafy  to 

deduce  the  depth  or  breadth  requifite  for  the  difeharge  of  a 

given  quantity  of  water.  For  example,  a  lake  has  a  were  3 

feet  in  breadth,  and  the  furface  of  the  water  hands  at  the 

height  of 5  feet  above  it:  it  is  required  how  much  the  were 

muft  be  widened  in  order  that  the  water  may  be  a  foot  lower. 

Here  the  velocity  is  y  ^5  x  5. 1 ,  and  the  quantity  of  water 

y  ^5x5.1  x  3x5;  but  the  velocity  muff  be  reduced  to 

,  .  .  ,  .  r  ....  y^/5x5. 1x3x5 

y\/‘l *x5.1,  and  then  the  lection  will  be - 


\/  5  x  3  x  5 


x/* 


v/  4x5.1 


:7 .5.^/5;  and  the  height  being  4,  the  breadth 


7.5 


muff  be  — —  ^5  =  4. 1 9  feet. 

*T 

Chapter  4.  Of  the  difeharge  from  re fervoirs  with  lateral  By  lateral  ori- 

orifices  of  confiderable  magnitude,  with  aconhanthead  of  water.  fi;C,es  ofconfider“ 

©  /  '  #  able  magnitude. 

This  may  be  found  by  determining  the  difference  in  the  dif¬ 
eharge  by  two  open  orifices  of  different  heights:  but  in  moif 
cafes  the  problem  may  be  folved  with  nearly  equal  accuracy,  the  velocity  due 
by  confidering  the  velocity  due  to  the  difiance  of  the  centre  ofto  the  center  of 

gravity  of  the  orifice  below  the  furface.  orfficernay'be 

Chapter  5.  Of  the  difeharge  from  refervoirs  receiving  no  taken, 
fupply  of  water. 

For 
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Refervoirs  not 
fupplied. 


Divided  refer- 
■wuirs. 


A  lock  filled 
from  a  canal. 


Velocity  of  a 
river  confidered. 


For  prifmatic  veffels,  all  the  particulars  of  the  difeharge  may 
be  calculated  from  tne  general  law  that  twice  as  much  would 
be  tlifcharged  from  the  fame  orifice  if  the  veffel  were  kept  full 
during  the  time  which  is  required  for  its  emptying  itlelf. 
(Young’s  Syllabus,  245).  Where  the  form  is  lefs  fimple,  the 
calculations  become  intricate,  and  are  of  little  importance. 

Chapter  6.  Of  the  difeharge  from  compound  or  divided 
refer  voir  s. 

The  author  obferves  from  Buat,  that  the  difeharge  through 
an  orifice  between  two  refervoirs,  below  the  furface,  is  the 
fame  as  if  the  water  ran  into  the  open  air.  Hence  he  calcu¬ 
lates  the  difeharge  when  the  water  has  to  pafs  through  feveral 
orifices  in  the  tides  of  as  many  refervoirs  open  above.  In  fuch 
cafes,  where  the  orifices  are  fmall,  the  velocity  in  each  may  be 
confidered  as  generated  by  the  difference  of  the  heights  in  the 
two  contiguous  refervoirs,  and  the  fquare  root  of  the  difference 
will  therefore  reprelent  the  velocity;  which  mu  ft  be  in  the 
feveral  orifices,  inverfely  as  their  refpedtive  areas ;  fo  that  we 
may  calculate  from  hence  tire  heights  in  the  different  refervoirs 
when  the  orifices  are  given.  Mr.  Eytelvvein  then  confidcrs  the 
cafe  of  a  lock  which  is  filled  from  a  canal  of  an  invariable 
height,  and  determines  the  time  required,  by  comparing  it 
with  that  of  a  veffel  emptying  itfelf  by  the  preffure  of  the 
water  that  it  contains,  observing  that  the  motion  is  retarded  in 
both  cafes  in  a  fimilar  manner;  and  he  finds  the  calculation 
agree  futficiently  well  with  experiments  made  on  a  large  feale. 
The  motion  of  water  through  different  compartments  of  a  clofed 
cavity  is  alio  determined. 

Chapter  7.  Of  the  motion  of  water  in  rivers. 

The  fimple  theorem  by  which  the  velocity  of  a  river  is  de¬ 
termined,  appears  to  be  the  moll:  valuable  of  M.  Eytelvvein^ 
improvements ;  although  the  realoning  from  which  it  is  deduced 
is  fomewhat  exceptionable.  The  friclion  is  nearly  as  the  fquare 
of  the  velocity  ;  not  becaufe  a  number  of  particles  proportional 
to  the  velocity  are  torn  alunder  in  a  time  proportionally  fliort, 
for  according  to  the  analogy  of  folid  bodies,  no  more  force  is 
deftroyed  by  friclion  when  the  motion  is  rapid  than  when  flow, 
but  becaufe  when  a  body  is  moving  in  lines  of  a  given  curva¬ 
ture,  the  deflecting  forces  are  as  the  fquares  of  the  velocities 
(Young’s  Syllabus,  40,  35,  46),  and  the  particles  of  water  in 

contact 
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contact  with  the  (ides  and  bottom  mud  be  deflected,  in  confe- 
quence  of  the  minute  irregularities  of  the  furfaces  on  which 
they  Aide,  nearly  into  the  fame  curvilinear  path,  whatever  their 
velocity  may  be. 

At  any  rate  we  may  fafely  fet  out  with  the  hypotheds,  that  Elementary  pofi- 
the  principal  part  of  the  fridtion  is  as  the  fquare  of  the  velocity.  andinduc- 
And  the  friction  is  nearly  the  lame  at  all  depths:  for  Profedor 
Robifon  found  that  the  time  of  the  ofcillation  of  the  fluid  in  a 
bent  tube  was  not  increafed  by  increafing  the  preflure  againft 
the  (ides,  being  nearly  the  fame  when  the  principal  part  of  the 
tube  was  lituated  horizontally  as  when  vertically.  The  fric¬ 
tion  will  however  vary  according  to  the  furface  of  the  fluid 
which  is  in  contadt  with  the  folid,  in  proportion  to  the  whole  , 
quantity  of  fluid  :  that  is,  the  friction  for  any  given  quantity  of 
water  will  be  as  the  furface  of  the  bottom  and  Tides  of  a  river 
diredtly,  and  as  the  whole  quantity  of  water  in  the  river  in- 
verfely:  or  fuppofing  the  whole  quantity  of  water  to  be  Ipread 
on  a  horizontal  furface,  equal  to  the  bottom  and  fldes,  the 
friction  is  in  verfely  as  the  height  at  which  the  river  would  then 
ftand,  which  is  called  the  hydraulic  mean  depth. 

Now  when  a  river  flows  with  an  uniform  motion,  and  is 
neither  accelerated  nor  retarded  by  the  adtion  of  gravitation,  it 
is  obvious  that  the  whole  weight  of  the  water  mult  be  employ¬ 
ed  in  overcoming  this  fridtion  ;  and  if  the  inclination  vary,  the 
relative  weight  or  the  force  that  urges  the  particles  along  the 
inclined  plane,  will  vary  as  the  height  of  the  plane  when  the 
length  is  given,  or  as  the  fall  in  a  given  diftance  (Young’s  Syl¬ 
labus,  54*) ;  confequently  the  fridtion,  which  is  equal  to  the 
relative  weight,  mud  vary  as  the  fall,  and  the  velocity  which  is 
as  the  Iquare  root  of  the  fridtion,  mult  be  as  the  fquare  root  of 
the  fall;  and  fuppofing  the  hydraulic  mean  depth  to  be  in¬ 
creafed  or  dimini flied,  the  inclination  remaining  the  fame,  the 
fridtion  would  be  diminiflied  or  increafed  in  the  fame  ratio;  and 
therefore  in  order  to  preferve  its  equality  with  the  relative 
weight,  it  mud  be  proportionally  increafed  or  diminiflied  by 
increafing  the  fquare  of  the  velocity  in  the  ratio  of  the  hydrau¬ 
lic  mean  depth,  or  the  velocity  in  the  ratio  of  its  fquare  root. 

We  may  therefore  expedt  that  the  velocities  will  be  conjointly  The  velocities 

as  the  fquare  root  of  the  hydraulic  mean  depth  and  of  the  fall  Wl]i  be  ?s  a  meaIi 

.  y  ..  i  ,  ,  .  r  proportional  be¬ 

lli  a  given  diftance,  or  as  a  mean  proportional  between  thele  tween  the  hy- 

tvvo  lines.  Taking  two  Englilh  miles  for  a  given  length,  wedraullc  rnpan 

&  a  &  n  depth  and  the 

fa]i  j 
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or  u-ioths  of 
the  velocity  per 
fecond. 

Confirmation  by 
a  practical  in- 
ftance. 


mull  find  a  mean  proportional  between  the  hydraulic  mean 
depth  and  the  fall  in  two  miles,  and  inquire  what  relation  this 
bears  to  the  velocity  in  a  particular  cafe,  and  thence  we  may 
expect  to  determine  it  in  any  other.  According  to  Mr. 
Eytelwein's  formula,  this  mean  proportional  is  ~~  of  the  velo¬ 
city  in  a  fecond. 

In  order  to  examine  the  accuracy  of  this  rule,  we  may  take 
an  example  which  could  not  have  been  known  to  Mr. 
Evtelwein.  Mr.  Watt  obferved,  as  Profeffor  Robifon  informs 
us  in  the  article  River  of  the  Encyclopaedia  Britannica,  that  in  a 
canal  1  8  feet  wide  above,  and  7  below,  and  4  feet  deep,  having 
a  fall  of  4  inches  in  a  mile,  the  velocity  was  17  inches  in  a  fe¬ 
cond  at  the  furtace,  14  in  the  middle,  and  10  at  the  bottom  :  fo 
that  the  mean  velocity  may  be  called  J  4  inches,  or  fomewhat 
lefs,  in  a  fecond.  Now  to  find  the  hydraulic  mean  depth,  we 
muft  divide  the  area  of  the  feftion,  2.  (18-j-7)r=50  by  the 
breadth  of  the  bottom  and  length  of  the  Hoping  fides  added  toge- 

50 

ther,  whence  we  have  -- ■■  or  29.13  inches:  and  the  fall  in 

20. 6, 


Another  in¬ 
stance. 


True  only  in  a 
Strait  river,  &c. 

Slope  of  the 
banks. 


two  miles  being  8  inches,  we  have  y/(8  x  29. 13)  =  15.25  for 
the  mean  proportional,  of  which  —  13.9;  agreeing  exactly 

with  Mr.  Watt's  obfervation.  Proleflbr  Robifon  has  deduced 
from  Buat's  elaborate  theorems  12.56S  inches  for  the  velocity, 
which  is  confiderably  lefs  accurate. 

For  another  example  we  may  take  the  Po,  which  falls  1  foot 
in  two  miles,  where  its  mean  depth  is  29  feet;  and  its  velocity 
is  obferved  to  be  about  55  inches  in  a  fecond.  Our  rule  gives 
58,  which  is  perhaps  as  near  as  the  degree  of  accuracy  of 
the  data  will  allow. 

On  the  whole,  we  have  ample  reafon  to  be  fatisfied  with 
the  unexpe&ed  coincidence  of  fo  fimple  a  theorem  with  obfer¬ 
vation  :  and  in  order  to  find  the  velocity  of  a  river  from  its 
fall,  or  the  fall  from  its  velocity,  we  have  only  to  recolle<5t  that 
the  velocity  in  a  fecond  is  of  a  mean  proportional  between 
the  hydraulic  mean  depth  and  the  fall  in  two  Englifh  miles. 
Tins  is  however  only  true  of  a  firaight  river  flowing  through 
an  equable  channel. 

For  the  Hope  of  the  banks  of  a  river  or  canal,  Mr.  Eytelwein 
recommends  that  the  breadth  at  the  bottom  fhould  be  f  of  the 
depth,  and  at  the  furface  y°  :  the  banks  w  ill  then  be  in  gene¬ 
ral  capable  of  retaining  their  form.  The  area  of  fuch  a  lection 

is 
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is  twice  the  fquare  of  the  depth,  and  the  hydraulic  mean  depth 
j  of  the  actual  depth.  He  then  invefiigates  the  difcharge  ot  a 
canal  of  which  the  bottom  is  horizontal.  The  velocity  appears 
in  this  cafe  to  be  fomevvhat  greater  than  in  a  fimilar  canal,  of 
which  the  bottom  is  parallel  to  the  furface. 

The  author  remarks  that  the  velocity  is  greater  near  the  con-  Velocities  when 
cave  than  the  convex  fide  of  a  flexure  :  a  circumftanee  probably  curved 
occasioned  by  the  centrifugal  force  accumulating  the  water  on 
that  fide.  No  general  rule  can  be  given  for  the  decreafe  of 
the  velocity  in  going  downwards :  but  fometimes  the  maximum 
appears  to  be  a  little  below  the  furface.  In  the  Arno  the  velo-  at  different 
cities  are  at  2  feet  below  the  furface,  39 J  inches;  at  4,  38§;  * 

at  8,  37;  at  16,  33f  j  at  17,  31.  In  the  Rhine  at  1  foot,  58  ' 
inches;  at  5,  56;  at  10,  52;  at  15,  43.  As  an  approxima¬ 
tion  to  the  mean  velocity,  the  author  diredts  us  to  dedudt  from 
the  fuperficial  velocity  for  every  foot  of  the  whole  depth* 

For  infiance ;  if  the  depth  were  13  feet,  and  the  fuperficial  ve¬ 
locity  5  feet,  to  take  as  the  average  velocity  of  the  whole 
river.  This  can  however  only  be  true  in  large  rivers:  for  in 
the  canal,  meafured  by  Mr.  Watt,  the  fuperficial  velocity  mull 
be  diminifhed  nearly  j  for  a  depth  of  only  4  feet.  And  we  may 
in  general  come  quite  as  near  to  the  mean  velocity  by  taking 
-9-  of  the  fuperficial  velocity  ;  although  this  may  ftill  differ  ma¬ 
terially  from  the  true  medium.  But  comparing  this  with  the 
former  theorem  for  the  velocity,  which  gives  a  refult  oftener 
above  than  below  the  truth,  we  may  bring  them  both  into  a 
form  eafily  recolledled,  thus; 

The  fuperficial  velocity  of  a  river  is  nearly  a  mean  propor-  Concife  deduo 

tional  between  the  hydraulic  mean  depth  and  the  fall  in  two  tlon  ?fthehy- 

i  •  -i  ii  .  draulic  nvan 

miles ;  and  the  mean  velocity  of  the  whole  water  is,  ftill  more  depth. 

nearly,  nine-tenths  of  this  mean  proportional. 

We  may  find  a  double  confirmation  of  thefe  principles  in 
Major  RennePs  account  of  the  Ganges  (Phil.  Tranf.  1781, 
p.  87). 

He  informs  us  that  tf  at  500  miles  from  the  fea,  the  channel  Inftance  in  th$ 
is  30  feet  deep  when  the  river  is  at  its  lowefi  ;  and  it  conti-  G“nges’ 
nues  at  leafi  this  depth  to  the  fea,”  that  “  a  feftion  of  the 
ground,  parallel  to  one  of  its  branches,  in  length  60  miles,  was 
taken  by  order  of  Mr.  Hafiings;”  that  “  the  windings  of  the 
river  were  fo  great  as  to  reduce  the  declivity  on  which  the 
water  ran,  to  lei’s  than  4  inches  per  mile ;”  that  “  the  paedium 
Vol.  III. — September,  1802.  D  rate. 
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contractions  in 
rivers. 


rate  of  motion  of  the  Ganges  is  lefs  than  three  miles  an  hour  in 
the  dry  months that  is,  its  fuperficial  velocity.  Now  allow¬ 
ing  a  little  for  the  banks  or  (helving  Tides,  we  may  take  exadtly 
30  feet  as  the  hydraulic  mean  depth  ;  then  if  the  fall  in  two 
miles  were  precifely  y,  we  fhould  have  yX  30=20;  and  y^20 
=1.47  for  the  velocity  in  a  fecond,  or  S.05  miles  in  the  hour ; 
which  is  a  little  greater  than  the  obferved  velocity,  becaufe  the 
fall  was  affumed  lomewhat  too  great. 

Again  (p.  1  10),  “  the  river  when  full,  has  thrice  the  volume 
of  water  in  it,  and  its  motion  is  all'o  accelerated  in  the  propor¬ 
tion  of  5  to  3.  We  may  affume,  that  the  hydraulic  mean  depth 
is  doubled  at  the  time  of  the  inundation,  whence  the  velocity 
will  be  increafed  in  the  ratio  of  7  to  .5:  but  the  inclination  of 
the  fur  face  is  probably  fomewhat  increafed  at  the  fame  time, 
which  may  eafily  be  fuppofed  to  increafe  the  velocity  ftill  fur¬ 
ther,  from  1.4  to  1.7. 

The  effects  of  Chapter  8.  Ol  the  difeharge  and  the  fwell  in  the  cafe  of 
;!,nd  weres,  falls,  and  contractions,  in  rivers  and  canals. 

The  methods  employed  in  the  third  chapter  require  here 
fome  modification,  fince  the  water  arrives  at  the  place  of  de- 
feent  with  a  conliderable  velocity  ;  and  it  is  evident  from  me¬ 
chanical,  as  well  as  from  hydraulic  confiderations,  that  the 
ultimate  velocity  will  exceed  that  which  is  due  to  the  depth  of 
the  dream  at  the  place  of  its  defeent,  and  that  it  will  corre- 
fpond  to  a  height  equal  to  the  fum  of  the  heights  capable  of 
producing  thele  velocities,  f  Ience  we  may  calculate  the  effedt 
of  a  bar  in  elevating  the  furface  of  a  river  ;  how  broad  a  were 
muft  be,  in  order  to  produce  a  certain  elevation,  and  how  much 
water  will  run  over  a  given  were  according  to  collateral  cir- 
cumftances.  When  a  bar  is  below  the  level  of  the  lower  water, 
we  mult  confider  the  difference  of  the  two  levels  as  conflitut- 
ing  the  fall  ;  the  whole  of  the  ltream  below  the  level  of  the 
lower  water  deriving  its  additional  velocity  from  this  difference 
only. 

The  extent  of  the  Iwell  produced  by  a  given  elevation  of 
the  furface  of  a  river  in  confequence  of  the  effedt  of  a  were  or 
bar,  may  be  determined  by  calculating  from  the  rules  for  find¬ 
ing  the  velocity  of  rivers,  the  inclination  neceffary  for,pro- 
ducing  a  given  difeharge  ;  the  depth  being  greater,  the  inclina¬ 
tion  immediately  above  the  bar  will  be  lefs  but  the  effedt  of 
the  fwell  does  not  terminate  at  the  point  where  the  new  furface, 
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if  ftraight,  would  have  met  the  original  furface;  for  on  account 
of  the  rounding  off  of  this  angle,  it  extends  nearly  twice  as  far. 
The  effed  of  reducing  the  breadth  of  a  river  may  be  determin¬ 
ed  in  a  manner  nearly  fimilar.  The  author  remarks,  that  a 
confiderable  diminution  of  breadth  produces  but  a  fmall  eleva¬ 
tion,  a  refult  which  appears  to  be  conformable  to  experience; 
but  that  where  depth  is  required  for  navigation,  it  may  often 
be  obtained  by  a  projection  built  out  from  the  bank,  whirh  may 
be  fuliicient  to  increafe  the  river’s  velocity,  and  to  caufe  it  to1 
excavate  its  bed . 


(To  be  concluded.) 


VI. 

Experimental  Proof,  that  Corrections  deduced  from  the  Arcs  of 
Vibration  of  a  Pendulum  in  Vacuo ,  are  practically  ufefuL  By 
Mr.  Ezekiel  Walker. 


To  Mr.  NICHOLSON. 

SIR,  Lynn,  Aug .  20,  1802. 

jL  OUR  annotation  on  my  Iaft  paper  *  convinces  me,  that  I  Introduction* 
ought  to  have  given  you  my  reafons,  derived  either  from  theory 
or  experience,  for  troubling  you  on  the  fubje6t  which  it  con¬ 
tains. 

Though  theory  may  be  too  uncertain  a  guide  to  be  depend-  Arguments 

ed  on,  in  a  matter  fo  complicated  as  the  vibration  of  a  pendu-  be  °l?ere<* 
.  ..  1  r>in  favour  of  ap- 

lum  in  a  variable  refuting  medium,  yet  I  think  that  fome  philo-  plying  the  theory 
fophical  arguments  might  be  advanced  in  its  favour  ;  but  thefe  pendulums  to 
I  fhall  not  at  prefent  enter  into,  as  I  mean  to  confine  myfelf  to  1 
mere  matters  of  experience. 

The  clock  which  I  ufed  formerly  was  made  by  the  late  Mr.  but  at  prefent 

John  Arnold,  in  his  bell  manner.  It  had  a  dead  beat,  with  a  *he  author  con« 

.  fines  himfelf  to 

compound  pendulum  that  vibrated  in  the  arc  of  a  circle.  This  experiment  or 

pendulum  frequently  varied  in  its  arc;  and  as  the  fhort  vibra-  fa<^* 

tions  were  performed  in  lefs  time  than  the  long  ones,  I  was  led 

to  fuppofe  that  it  might  be  governed  by  the  fame  law,  which 


*  See  Vol.  III.  p.  273. 
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C  ock  of  Ar¬ 
nold’s  make  with 
dead  beat  and 
c  >mpound  pen¬ 
dulum,  found 
to  vary  accord¬ 
ing  to  the  theory. 


It  is  thought 
that  the  correc¬ 
tions  would  not 
be  applicable  in 
fume  other  com¬ 
binations. 


obtains  in  a  pendulum  vibrating  in  a  non-refilting  medium  by 
the  force  of  gravity  :  and,  on  making  ufe  of  corrections  deduced 
from  that  principle,  I  found  them  agree  fo  well  with  the  going 
of  the  clock,  as  left  me  no  reafon  to  doubt  of  the  truth  of  my 
conjecture.  The  table  which  I  fent  you  was  therefore  con- 
ftantly  ufed  to  correct  the  clock’s  rate,  when  any  alteration 
was  obferved  in  the  arc  of  vibration;  but  the  rate  itfelf  was 
afeertained  by  tranfits  of  the  fun  and  fixed  ftars  over  the  meri¬ 
dian. 

How  far  this  table  may  be  applicable  to  other  clocks  I  know 
not,  as  this  is  the  only  in  fiance  in  which  I  have  had  any  expe¬ 
rience.  It  is  evident,  however,  that  this  theory  cannot  be 
ufed  to  advantage  where  a  pendulum  is  a£ted  upon  either  by 
cycloidal  cheeks,  a  (addle-piece,  or  pallats  of  a  particular  con- 
flruCtion. 

I  am,  SIR, 

With  much  refpeCt, 

Your  humble  fervant, 

E.  WALKER. 


VII. 


Description  of  an  Apparatus  of  Tabes  for  facilitating  to  driving  of 
Copper  Bolts  into  Ships.  Bp  Mr.  Richard  Phillips*. 

Mr.  Phillips’s  Mr.  RICHARD  PHILLIPS,  of  Briftoi,  in  feveral  letters 

m-thod  ofdnv-  fen(-  Society,  Hates,  that  he  had  invented  a  method  of 

mg  copper  bolts,  ..  J  .  .  . 

driving  copper  bolts  into  (hips,  without  Iplitting  the  heads  or 

bending  them  ;  and  that  by  means  of  tubes  contrived  by  him 

for  the  purpofe,  this  could  be  effected  without  difficulty,  and 

had  been  fatisfa6torily  executed  in  the  prefence  of  feveral  of 

the  principal  fhip-builders  of  Briftol. 

A  certificate  accompanied  thefe  letters,  from  Mr.  William 

James,  and  Mr.  Samuel  Haft,  fliip-builders,  and  alfo  from 

Mr.  George  Winter,  of  Briftol,  teftifying  that  they  had  tried 


*  From  the  Tranfa£tions  of  the  Society  for  the  Encouragement 
of  Arts,  &c.  for  1  SO  1 .  The  Society  adjudged  a  reward  of  forty 
guineas  to  the  inventor.  Models  are  in  their  repofitory. 
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the  experiment  of  driving  copper  bolts  through  the  jointed  Evidence  of  its 
cylinder  invented  by  Mr.  Phillips  ;  and  that  they  fo  far  approve  ut,llty* 
of  it,  that  they  mean  to  adopt  the  general  ufe  of  them,  for 
driving  bolts  in  all  directions,  particularly  on  the  outfide  of 
fhips,  whether  iron  or  copper ;  as  this  method  not  only  pre¬ 
vents  the  bolts  from  bending,  but  keeps  the  heads  from  (plit- 
ting,  and  enables  the  bolts  to  be  driven  much  tighter,  than  by 
any  other  means  with  which  they  were  acquainted.  They  fur¬ 
ther  add,  that  by  the  application'of  Mr.  Phillips’s  cylinder  and 
punch,  a  copper  bolt  which  had  been  crippled  at  the  edge  of 
the  hole,  and  which  could  not  be  Parted  by  a  mall,  went  up 
with  eafe  in  a  perpendicular  direction  in  the  flat  of  a  flip’s  bot¬ 
tom,  not  four  feet  from  the  ground. 

This  certificate  was  witnelTed  by  Mr.  William  Holden. 

The  fame  fa 61s  are  alfo  certified  by  Mr.  Thomas  Walker, 
and  Mr.  James  M.  Hillhoufe,  of  Briftol,  who  add  their  opinion, 
that  the  adoption  of  this  invention  in  the  different  dock-yards 
of  the  kingdom,  will  prove  very  advantageous. 

Since  Mr.  Phillips’s  firff  application  to  the  Society  for  a  pre¬ 
mium,  he  has  made  a  confiderable  improvement  in  the  con- 
jffrudtion  of  his  tubes.  The  defeription  and  engraving  hereun¬ 
to  annexed  are  of  the  improved  kind  :  models  of  both  are,  how¬ 
ever,  preferved  in  the  Society’s  repofitory,  for  public  infpec- 
tion. 

The  inftrument  employed  for  driving  the  bolts,  confiffs  of  a  Defeription. 
hollow  tube  formed  from  feparate  pieces  of  caft  iron,  which 
are  placed  upon  the  heads  of  each  other,  and  firmly  held  thereto 
by  iron  circles  or  rings  over  the  joints  of  the  tubes.  The  lowed: 
ring  is  pointed,  to  keep  the  tube  ffeady  upon  the  wood.  The 
bolt  being  entered  into  the  end  of  the  hole  bored  in  the  wood 
of  the  ffiip,  and  completely  covered  by  the  iron  tube,  is  driven 
forward  within  the  cylinder  by  an  iron  or  ffeel  punch,  placed 
againff  the  head  of  the  bolt,  which  punch  is  ftruck  by  a  mall  : 
and  as  the  bolt  goes  further  into  the  wood,  parts  of  the  tubes 
are  unferewed  and  taken  off,  till  the  bolt  is  driven  home  into 
its  place  up  to  the  head. 

The  tubes  are  about  five  inches  in  circumference,  and  will 
admit  a  bolt  of  feven-eighths  of  an  inch  in  diameter. 


Reference 
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Reference  to  the  Engraving  of  Air.  R.  Phillips's  Method  of 
driving  Bolts  into  Ships.  Plate  III.  Fig.  3,  4,  5,  6. 


Fig.  3. 

A.  The  copper  bolt,  with  one  end  entered  into  the  wood, 
previous  to  fixing  the  tube. 

B.  A  piece  of  timber,  or  Ihip’s  fide,  into  which  the  bolt  is 
intended  to  be  driven. 

Fig.  4. 

CCCC.  The  parts  of  the  iron  tube  fattened  together,  ready 
to  be  put  on  the  bolt  A . 

DDDDD.  Iron  or  brafs  rings  with  thumb-fcrews,  placed 
over  the  joints  of  the  tube,  to  hold  them  firm  together. 

EEEEE.  The  thumb-fcrews,  which  keep  the  rings  and  tubes 
firm  in  their  proper  places. 

F.  Two  points  formed  on  the  lower  ring  :  they  are  to  flick 
into  the  timber,  and  to  enable  the  tube  to  be  held  firm  in  its 
place. 

Fig.  5. 

Shows  the  feparation  of  the  parts  of  the  tube,  which  is 
effected  by  flackening  the  thumb-fcrews  and  rings. 

To  put  them  together,  you  flide  the  rings  over  the  joints, 
placed  as  clofe  as  poffible ;  then,  by  tightening  the  thumb- 
fcrews,  you  will  have  them  firm  together,  and  may  continue 
the  tubes  to  any  length,  from  one  foot  to  whatever  number  is 
required. 

Fig.  6. 

GH.  Two  tleel  punches  or  drifts,  to  be  placed  on  the  head 
of  the  copper  bolt  within  the  tube,  whilft  driving.  The  blow- 
given  upon  the  punch  drives  forward  the  bolt.  The  fhortefi 
of  them  thou  1J  be  ufed  firff,  and,  when  driven  nearly  to  its 
head,  fhould  be  taken  out  of  the  tube,  and  the  longer  punch 
applied  in  its  place. 
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VIII. 


Reply  to  Dr.  Young’s  Letter  on  the  Theory  of  Compound  Sounds. 
Ina  Letter  from  Mr.  John  Gough. 


To  Mr.  NICHOLSON. 

S  I  R, 

>U  have  publifhed  Dr.  Young’s  anfvver  to  my  remarks  on  On  the  proper 


with  equal  impartiality,  find  a  place  for  the  following  reply  in 
your  Journal.  When  a  contro verfy  is  conduced  with  good- 


humour,  it  affords  amufement;  and  when  it  furnithes  frefh 
faffs,  or  places  the  fubjeCt  of  difpute  in  a  new  point  of  view,  it 
proves  indructive.  Dr.  Young’s  anfwer  poffefles  both  thefe 
qualities  ;  and  it  is  my  duty  to  imitate  him,  at  lead  in  the  ob- 
fervanceof  the  former.  Having  now  completed  what  may  be 
called  the  introduction  of  the  prefent  letter,  I  will,  with  the 
permiffion  of  Mr.  Nicholfon,  make  a  few  remarks  upon  the 
principal  objections  contained  in  the  anfwer  under  confidera- 
tion.  The  DoCtor  obferves,  that  my  theory  of  vibrations  in  an  Explanatory  re- 
eladic  fluid  differs  as  widely  from  Dr.  Smith’s  hypothecs  as  marics* 
from  his  own  conceptions  relating  to  the  fame  operations  :  but 
he  will  probably  recolleCi,  that  I  profefs  to  maintain  compound 
founds  to  be  mixtures  of  elementary  founds,  not  aggregates  by 
coalefcence  ;  in  other  words,  1  undertake  to  defend  Dr.  Smith’s 
proportion,  as  a  fundamental  maxim  both  of  harmonics  and  the 
general  philofophy  of  founds.  When  the  queflion  is  thus  pro¬ 
perly  dated,  the  engagement  I  undertake  to  perform  cannot  in 
any  fenfe  oblige  me  to  fupport  the  collateral  arguments,  with 
which  Dr.  Smith  thought  proper  to  elucidate  his  propofition, 
perhaps  unfortunately.  For  if  the  pofitive  maxim,  viz.  that  That  compound 
compound  founds  are  mixtures,  be  edablifhed,  the  defign  0ffounds  are  mix~ 
my  effay  is  accomplifhed  :  and  as  Dr.  Young  does  not  contro¬ 
vert  the  leading  conclufions  of  this  paper,  I  may  fairly  fuppofe 
he  admits  them,  but  am  at  a  lofs  to  underdand  in  what  manner 
they  favour  his  fide  of  the  quedion ;  for  if  my  inferences  be 
jud,  compound  founds  are  not  formed  by  coalefcence,  which  and  not  formed 
is  the  point  in  debate.  I  do  not  pretend  to  fay  precifely  what  coale^ence* 
would  be  the  confequence  of  conducting  a  number  of  founds 
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Fa&  refpedting 
bells,  of  which 
the  founds  are 
faid  not  to  co- 
alefce. 


On  the  mixture 

of  founds  differ¬ 
ing  in  their 
ranges. 


through  a  narrow  tube,  becaufe  I  do  not  recoiled!  a  circum fiance 
of  the  kind;  nor  do  I  think  myfelf  bound  to  determine  the 
effedl,  becaufe  an  inftancc,  which  is  fo  particular,  can  have  no 
we'ght  in  a  difpute  concerning  a  general  principle.  I  am  ac¬ 
quainted,  however,  with  one  circumftance  which  deferves  at¬ 
tention  at  prefent ;  the  notes  of  two  or  more  bells  are  not 
obliged  to  coalefce  by  palling  through  the  narrow  found-holes 
of  the  fteeple  of  a  country  church  :  and  if  Dr.  Young  will  (up- 
pofe  the  point  A,  in  the  demonftration  of  my  third  propofition, 
to  be  placed  in  the  mouth  of  his  tube,  he  will  fee  that  the  mo¬ 
tions  of  the  corpufcle  will  not  be  dilturbed  by  the  edge  of  the 
pipe.  The  Doctor’s  anfwer  blames  my  reprefentation  of  his 
idea  of  a  compound  found,  as  amounting  to  a  charge  of  igno¬ 
rance  in  the  mot!  common  occurrences.  The  reprefentation 
appeared  to  be  a  neceflary  introdudlion  to  the  objedtions  which 
were  levelled,  in  the  fequel  of  my  cflav,  at  the  Dodto.  ’s  theory, 
not  at  his  experience  ;  and  if  the  ffatement  be  not  juft,  it  is  dif¬ 
ficult  to  difeover  the  fenfe  of  the  term  coalefcenee  in  that  (op¬ 
tion  of  his  paper  in  which  the  fubjedt  is  examined,  efpecially 
when  the  author  infers,  that  the  ftrength  of  the  found  in  a  con¬ 
cert  is  not  in  exact  proportion  to  the  number  of  inftruments 
compofing  it.  The  writer  of  this  paragraph,  without  doubt^ 
\vifhed  his  readers  to  conclude,  that  the  vibrations,  which  are 
communicated  to  the  air  bv  a  number  of  founding  bodies,  re¬ 
duce  themfelves  to  a  tingle  fet  of  vibrations  by  mutual  opposi¬ 
tion  :  Now  my  objedtions  to  this  doctrine  mult  remain  in  force, 
until  mankind  can  be  convinced  that  unity  pofTeffes  the  quali¬ 
ties  of  number. 

The  anfwer  corredts  the  new  theory  in  two  efiential  points : 
Fir  fly  It  gives  a  power  of  analyzing  compounds  to  the  ear;  but 
this  power  cannot  be  admitted  before  the  dodtrine  of  eoalel- 
cence  is  efiabliflied;  Second ,  It  reduces  the  coalefced  com¬ 
pound  to  a  pigmy,  and  joins  to  it  the  powerful  refledted  parts 
of  its  conftituents,  thereby  forming  a  mixture.  A  few  remarks 
on  the  range  of  fuch  a  mixture  {hall  clofe  this  letter.  When  a 
traveller  approaches  a  town,  he  frequently  hears  the  bells  in  it 
at  the  difiance  of  four  or  five  miles ;  the  beating  of  a  drum  may 
catch  his  attention  at  one-third  of  that  diftance  ;  when  near  the 
place,  he  perceives  the  blows  of  hammers,  and  at  laft  a  mixed 
noife.  In  his  journey,  then,  lie  meets  with  a  fuccefiion  of 
founds  at  the  limits  of  their  refpediive  ranges,  but  docs  not  find 

the 
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the  eoalefcecl  compound  in  the  van  of  the  train.  If  the  pre¬ 
ceding  ftatement  be  natural,  the  range  of  a  mixture  of  founds 
muft  be  eftimated  by  means  of  the  ftrongeft  individual  in  the 
aggregate,  not  from  the  coalefced  compound,  admitting  its 
exigence.  This  conclufion  holds  good  in  a  general  fenfe;  at 
the  fame  time  I  know,  that  the  ranges  of  certain  aggregates 
exceed  the  ranges  of  their  ftrongeft  conftituents.  Of  this  kind  Sounds  of  ag- 
is  a  general  difcharge  of  fire-arms;  but  though  I  admit  the  ^tshaJ“tjJ1ae*rd 
fact,  it  does  not  appear  to  be  an  inftance  of  coalefcence.  For  their  loudeft 
the  report  of  every  mufket  employed  i-  nearly  alike  ;  and  the  marquetry^* 
explofion  of  the  whole  number,  at  the  fame  moment,  agitates 
a  large  field  of  air.  Now  I  know,  by  obfervation,  that  when 
an  extend ve  furface  is  made  to  vibrate  it  founds  to  a  great  dif-  ' 
tance  ;  for  when  the  fhear-men  of  Kendal  beat  the  tenters  on  Shearmen  beat- 

a  calm  morning:,  the  ftrokes  may  be  heard  for  two  miles,  or  *ng  t!ie  tentfrs 
&  J  ^  heard  two  miles. 

more ;  though  the  ear  of  a  by-ftander  is  not  much  affedled  by 
them,  the  operation  being  performed  by  ftriking  the  ftretched 
cloth  with  a  ftick  not  thicker  than  a  man’s  finger.  Seeing 
then  a  number  of  founds  which  are  nearly  in  unifon,  forms  an 
aggregate  of  more  power  than  any  one  of  its  conftituents,  it 
follows,  that  when  a  multiplicity  of  inftruments  contains  a 
ftrong  combination  of  unifons,  that  combination  determines  the 
range  of  the  concert. 

JOHN  GOUGH. 

Middlefhaw,  near  Kendal,  Auguft  19,  1802. 


IX. 

A  new  Procefs  for  Claying  Sugars,  propofed  by  Cit.  Hassel 
La chen a ie.  Chief  Apothecary  of  the  Military  Hofpitals  of 
Guadaloupe  to  the  Agents  of  the  Confuls  of  the  French  Republic 
in  the  Windward  IJlands.. 

( Concluded  from  Vol.  II.  Page  190.J 

The  third  and  Iaft  which  I  fliall  mention,  though  the  leaft  Economy  of 
of  the  inconveniencies  of  the  procefs  of  Citizens  Boucherie, tlme* 
cannot  be  reconciled  with  the  economy  which  we  are  obliged 
to  ufe  in  the  employment  of  our  time;  namely,  the  necefftty 
of  graining  the  fugar  before  it  is  put  into  the  cafes,  &c. 


After 
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Procefs  of  the 
author* 


Conftru&ion  of 
the  cales  or  re¬ 
ceptacles  for 
claying  fugars, 
ddcribed  by  re- 
fe.ence  to  the 
drawings. 


NEW  PROCESS  FOR  CLAYING  SUGARS. 

After  having  pointed  out  the  principal  difficulties  and  incon¬ 
veniences  which  would  refult  in  the  manipulation  of  the  clay¬ 
ing  of  lugar,  by  the  ufe  of  cafes  conftru&ed  after  the  model  of 
thofe  of  Citizens  Boucherie,  nothing  more  remains  to  be  done, 
than  to  flievv  how  I  have  fucceeded  in  overcoming  thefe  diffi¬ 
culties,  by  ufing  cafes  fabricated  according  to  my  own  prin¬ 
ciples. 

My  cafes  are  without  a  bottom  ;  they  are  conftru&ed  of 
four  boards,  united  in  a  fquare  by  tenons  and  mortices,  which 
are  held  clofely  together  by  wedges  and  pins,  fo  as  to  form  a 
fquare  veiTel,  each  fide  of  which  is  three  feet  long,  infide 
meafure.  This  cafe  therefore  prefents  a  furface  of  nine  fquare 
feet.  The  fide  h  (fee  Plate  XII.  Vol.  II.)  is  18  inches  high 
at  its  extremity  e,  and  1 6\  inches  at  its  other  extremity  /. 
The  fide  /,  parallel  to  h,  is  cut  in  the  fame  proportions.  The 
height  of  the  fide  k  correfponds  with  that  of  the  extremity  l ; 
and  the  fide  i,  has  the  fame  height  as  the  extremity  e. 

I  place  four  cafes,  of  the  conftruction  juft  deferibed,  upon 
a  frame  eight  feet  long,  or  plank,  m>  vi,  m ,  m,  having  a  fall  of 
three  inches,  and  railed  two  feet  above  the  ground  qcj.  This 
board  ferves  as  their  bottom.  In  the  fpace  occupied  by  each 
cafe,  it  is  perforated  with  twenty  holes  of  an  inch  in  diameter, 
placed  in  four  rows:  thefe  holes,  which  I  flop  beneath  with 
pins  projecting  eight  inches  above  the  bottom  within,  ferve 
for  the  drainage,  when,  after  the  fugar  has  cooled,  thefe 
fame  pins,  which  perforate  it  almoft  to  the  half  of  its  thicknefs, 
are  drawn  out. 

For  receiving  the  fyrup,  I  place  below  the  board  feveral 
channels  which  convey  it  into  a  common  trough  intended  to 
conduct  it  into  a  refervoir.  Thirty-two  cafes  difpofed  in  this 
manner  upon  eight  boards,  in  my  fugar  work,  will  fupply  the 
place  of  900  forms,  and  as  many  pots. 

It  is  evident  that  by  thus  inclining  the  board  which  ferves  as 
a  bottom  to  the  cafes,  it  was  indifpenfibly  requifite  that  I 
fhould  give  the  fame  inclination  to  the  lower  edges  of  the  fides, 
in  order  that  this  upper  part  might  be  at  the  fame  level  ;  and 
this  inclination  was  the  more  neceffary,  as  it  favours  the  run¬ 
ning  off  of  the  fyrup  at  the  boiders,  where  the  cafes  are  in  con¬ 
tact  with  the  board,  no  lefs  than  is  done  by  the  holes  with 
which  it  is  perforated. 


After 
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After  deferibing  the  conftrufrion  and  difpofition  of  the  cafes 
which  I  propofe,  I  (hall  now  point  out  the  manner  in  which  I 
ufe  them. 

In  order  to  avoid  very  fatiguing  traniportations,  in  which  Manufacturing 
much  time  would  be  loft,  I  have  eftablithed  a  cooler  in  my  Proce^* 
fugar-work,  into  which  the  boiled  fugar  is  conveyed  by  a 
gutter  from  the  battery.  Near  this  cooler  I  have  placed  two 
backs,  each  of  the  lame  capacity  with  one  of  my  cafes,  and 
thefe  laft  are  allol  equal  dimenfions. 

MANIPULATION. 

I  draw  off  my  fugar  by  two  batteries  *  ;  when  thefe  are  The  fugar  firft 
joined  together  in  the  cooler  f,  I  pour  them  into  one  of  the  c0°led  aback, 
backs  where  the  fugar  cryftallizes  by  cooling.  This  lugar  is 
ftirred  two  or  three  times  during  the  interval,  until  two  other 
batteries  have  been  poured  into  the  lefrigeratory  :  I  then  fill 
up  my  back,  and  with  a  paddle  I  mix  well  together  the  fugar 
thus  collected  ;  after  which  I  leave  it  at  reft  till  it  acquires  the 
conliftence  it  is  fuffered  to  aftume,  when  intended  to  be  ma¬ 
nufactured  into  raw  fugar.  In  the  interval  other  fugar  is 
made,  to  be  poured  in  the  fame  manner  into  the  fecond  back. 

As  foon  as  the  fugar  has  acquired  the  before-mentioned  con-  then  put  into 
fiftence,  I  ufe  fmall  buckets  for  conveying  it  into  one  of  my  ^e.  ca^es  tQ 
cafes,  which  I  fill  to  the  height  of  fix  lines  below  its  margin. 

I  then  leave  it  till  coated,  at  which  period  I  draw  out  the 
pegs  from  the  board,  in  order  that  the  fyrup  may  run  out. 

On  the  next  and  the  following  days,  one  of  the  fides  of  the  eafily  examined 

cafes  may  be  opened  to  obferve  how  the  drainage  goes  on  ;  [?  a  \5rta',n  1  e 
J  r  time  f°r  claying. 

but  it  muft  immediately  be  replaced.  This  facility,  which  has 
the  advantage  of  afeertaining  the  moft  favourable  moment  for 
claying  the  fugar,  enables  us  alfo  to  afeertain  at  pleafure  the 

*  The  battery  ( batterie )  is  the  veffel  in  which  the  boiling  of  the 
fugar  is  terminated,  and  when  two  boilings  are  united  in  the  lefri¬ 
geratory,  it  is  cuftomary  in  our  manufactories  to  call  this  procefs 
drawing  off  the  fugar  by  two  batteries  ( tirer  le  Jucre  par  deux  bat¬ 
teries,  ienfortner  par  deux  batteries).  Thefe  two  batteries  con  fti- 
tute  the  filling  (emplie).  The  name  of  battery,  wh:ch  ferves  to 
delignate  this  boiler,  is  given  to  it  becaufe  the  fugar  is  beaten  with 
a  paddle,  or  ftirrer,  whenever  it  tends  to  raife  itfelf  above  the  fides. 

*f-  This  is  a  large  boiler  which  receives  the  boiled  fugar,  and  in 
which  it  is  fuffered  to  lofe  its  heat  before  it  is  drawn  off. 


effeCt 
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Preparation  for 
the  claying. 


Qualities  of  the 
clay. 


Defeft  from 
tenuity. 


Statement  of 
advantages  in 
this  new  appa-a 
tus  and  process. 


effeft  of  the  claying.  When,  by  examining  the  fugar  in  this 
manner,  we  find  that  there  does  not  remain  more  than  about 
two  inches  difcoloured  bv  the  lyrup,  it  is  the  proper  time  for 
claying  it. 

To  prepare  the  fugar  for  receiving  the  clay,  the  very  thin 
cruft  formed  at  its  furface  is  firft  taken  off,  and  is  divided  and 
fpread  out  again  upon  this  furface,  which  is  pierced  to  the 
depth  of  fix  lines  with  the  edge  of  the  trowel,  which  is  after¬ 
wards  ufed  for  flattening  and  compreffing  the  bottom.  After 
this  Iaft  operation  is  performed,  it  is  clayed  in  the  ufual 
manner. 

l 

The  fat  earth  or  clay  which  is  generally  ufed  here  for  claying 
of  fugars,  has  in  general  the  fault  of  retaining  the  water  with 
which  it  is  diluted  too  long,  on  which  account  it  happens, 
that  whilft  one  part  of  this  waiter  filtrates  into  the  fugar,  an¬ 
other,  and  that  not  the  leafl:  confiderable,  evaporates  into  the 
air. 

This  earth  has  alfo  another  fault,  which  is  very  prejudicial 
to  the  operation  of  the  bleaching  of  (he  fugar ;  namely,  that 
of  remaining  for  feveral  days  in  part  fufpended  in  the  water, 
before  it  is  in ti rely  precipitated  from  it,  which  renders  this 
fluid  milky.  Both  thefe  faults  require  to  be  corrected. 

After  fome  trials  I  fucceeded  in  doing  this  completely  :  my 
procefs  is  Ample,  eafy  to  be  executed,  and  requires  neither 
expence  nor  lofs  of  time;  I  can  even  aflert,  that  the  water 
with  which  my  earth  thus  prepared  is  diluted,  depofits  nothing 
by  filtrating  into  the  fugar,  but  that  it  feparate  -  as  limpid  as 
the  pureft  rain  water.  I  fend  you  fome  fugar  bleached  by 
this  means,  j 

Advantages  refilling  from  the  Ufe  of  my  Cafes  and  Manipulation 

for  the  claying  of  Sugar. 

FIRST  ADVANTAGE.  * 

With  Regard  to  the  Weight. 

By  cafing  the  fugar  in  the  manner  here  deferibed  previous 
to  fubjecting  it  to  the  claying  procefs,  I  prevent  the  formation 
of  the  fountain  (la  fontaine)  *,  and  of  the  thick  crufl  with  which 
every  form  prefents  us.  Now,  not  having  to  feparate  the 

*  This  is  deferibed  at  page 

fountains 
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fountains  of  the  twenty-fix  forms  which  each  of  my  cafes  con-Lef  cruft  on  the 
tains,  the  quantity  of  the  fugar  of  thele  fame  fountains  remains ^ur^dCe' 
therefore  in  the  mafs.  This  mafs  alfo  fuffers  a  much  fmaller 
Iofs  in  the  claving  operation,  than  it  would  have  done  it  this 
operation  had  been  performed  upon  twenty-fix  feparate  forms. 

SECOND  ADVANTAGE. 

With  RefpeSl  to  the  Regularity  and  Uniformity  of  the  Grain. 

When  fugar  is  made  to  crydallize  in  our  forms,  the  crydals  The  grain  very 
that  are  fucceflively  precipitated  from  it,  dirhinifli  alfo  fuccef- uni^0!m* 
lively  in  volume  in  rifing  towards  the  top  of  the  form  which, 
in  its  polition,  then  reprefents  an  inverted  cone.  In  order  to 
avoid  this  inconvenience,  it  is  cudomary  to  dir  the  fugar  as  ' 
foon  as  its  crud  becomes  folid.  Neverthelefs,  a  fountain  is 
almod  always  formed,  and  for  this  reafon  :  when  the  mafs 
contained  in  our  large  forms  begins  to  cool,  the  confidence 
which  its  dill  liqftid  part  adiimes,  in  proportion  as  it  lofes  the 
caloric  by  which  it  was  liquefied,  redding  the  force  of  attrac¬ 
tion  which  tends  to  unite  the  crydalline  particles  fy m metrically 
together,  in  order  to  conditute  regular  cry  dais,  thefe  particles 
are  precipitated,  and  apply  themfelves  confufedly  together, 
fo  as  to  produce  the  folid  crud  which  conditutes  this  fountain. 

The  greater  uniformity  of  crydallization  in  the  mals  which Caufe  why  the 
my  cafes  contain,  (though  I  have  didurbed  it  by  agitating  it  grain  is  better, 
leveral  times),  compared  with  what  happens  in  the  forms 
which  have  not  been  moved,  and  even  in  thofe  which  have 
been,  with  equal  care  and  dexterity,  is  obtained  at  the  mo¬ 
ment  when  I  cafe  my  fugar.  The  confidence  which  it  has  ac¬ 
quired  no  longer  permits  its  crydals  to  obey  the  laws  of  datics ; 
but  the  fmaller  being  confounded  with  the  larger,  the  whole 
prefents  a  perfedt  uniformity,  not  to  be  found  in  thofe  forms 
which  have  been  moved.  For  in  them  this  operation  is  per¬ 
formed  at  a  moment  when  there  dill  exids  a  fufficient  degree 
of  liquidity  to  permit  the  larger  crydals  to  obey  the  fame  laws. 

The  reafon  why  no  fyrup  is  collected  above  the  fugar  depo-  j^o  fyrup  col- 
fi  ted  in  my  cafes,  depends  on  the  reparation  of  the  crydals,  le&ed  at  the  top. 
which  being  not  at  all  agglutinated  together,  leave  intervals 
diffidently  large  to  receive  it.  But  as  this  fyrup  dill  retains 
much  of  its  heat  when  the  fugar  is  cafed,  it  depofits  a  fuffi¬ 
cient  number  of  cryllalhne  particles  in  cooling  to  agglutinate 
the  crydals,  and  to  caufe  the  whole  mafs  to  fettle  by  its  own 

weight 
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weight  in  proportion  as  the  fyrup  runs  off,  and  acquire  a  force 
of  adhefion  equal  to  that  of  the  fugar  put  into  forms. 

THIRD  ADVANTAGE. 

A. y  to  its  W/iitenefs  or  Colour. 

and  much  Icfs  at  The  cafed  fugar  bleaches  as  well  under  the  clay,  as  that 
the  bate.  which  is  put  into  forms,  and  its  bale  retains  proportionally  lefs 
fyrup  than  the  head  of  the  form. 


FOURTH  ADVANTAGE. 


Numerical  ftate- 
ment  of  the  fav- 
tng  of  labour. 


With  Rtfpeft  to  the  Manipulation. 


Comparison.  1.  Lefs 

When  we  fabricate  fugar, 
we  employ  every  day  a  man 
to  wafh  the  forms,  to  carry 
them  to  the  fugar  houle,  and 
to  plant  them. 

For  putting  the  fugar  into 
forms,  two  men  carry  it  and 
divide  it  in  the  forms,  which 
they  fill.  When  thefe  forms 
are  fufficiently  cool,  they  carry 
them  into  the  refining  houfe, 
in  order  to  put  them  upon  pots 
into  which  their  fyrups  drain. 

After  fome  days  drainage, 
the  bottom  of  each  form  is 
deeply  perforated,  in  order  to 
extract  the  fountain  which  is 
feparated  from  it.  When  this 
bufinefs  is  finithed,  the  forms 
are  again  carried  to  other  pots, 
detained  to  receive  their  fine 
fyrup,  after  which  the  bottom 
is  difpofed  for  the  claying. 

Jn  treating  416  forms  in  this 
manner,  four  men  generally 
work  51,7  11  hours,  which, 
multiplied  by  4,  amounts  to 
206,841-  hours  work  for  one 
man. 


Labour  and  lojs  of  Time. 

By  the  ufe  of  the  cafes,  I 
avoid  the  necefiity  for  em¬ 
ploying  this  man,  and  the  lofs 
of  this  time. 

For  cafing  the  fugar,  it  is 
tranfported,  one  tingle  time, 
by  fmall  buckets  into  my  cafes, 
which  are  clofe  to  the  backs. 
This  operation  is  much  lefs  fa¬ 
tiguing*  than  that  of  the  forms, 
which  weigh  about  80  lbs.  at 
tlie  moment  when  they  are 
thus  conveyed. 

When,  on  opening  one  of 
the  tides  of  my  cafes,  the  fugar 
is  found  to  be  in  the  proper 
Rate  for  claying,  its  bottom  is 
prepared  as  I  have  deferibed, 
page  ,  after  which  the  di¬ 
luted  earth  is  poured  upon  it. 


In  this  manner  four  men 
clay  1 6  cafes,  which  contain  as 
much  as  416  forms,  in  the 
(pace  of  2,840  hours,  which 
multiplied  by  4,  amounts  to 
11,360  hours  work  for  one 


man. 


Thus 
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Thus  the  labour  of  claying  416  feparate  forms,  with  refpe£t  The  new  me- 

to  the  time  employed  in  doing  it,  is  to  that  for  the  fame  num- tho^  c|aymg 

...  °  _  performed  in 

ber  of  forms  contained  in  16  cafes,  as  206,844,  to  1 1,360,  or  about  one  twen- 
as  51,711  to  2,840.  Now  therefore,  in  order  to  clay  the  P*rt  °f  the 
quantity  of  416  forms  of  fugar  in  my  16  cafes,  (reckoning  the 
day’s  work  of  each  man  at  nine  hours)  I  employ  only  one  day 
and  2,360  hours,  whereas  the  claying  of  416  feparate  forms 
requires  22  days  and  8,844  hours. 

I  find  alfo  another  laving  of  time  and  labour  when  the  earth 
is  to  be  removed  and  the  bottom  cleaned.  This  work,  which 
requires  a  day’s  work  of  four  men  for  the  416  forms,  is  per¬ 
formed  in  half  a  day  by  one  man,  upon  the  fame  quantity  of 
fugar  in  the  cafes.  I  have  made  this  comparifon  with  my 
watch  in  my  hand. 


2.  Fewer  Difficulties  in  making  the  Bottom. 


Though  our  cultivators  are 
in  the  habit  of  working  the 
forms  and  making  their  bot¬ 
tom,  it  frequently  happens  that 
they  neglect  to  remove  the 
fountaincompletely ;  frequent¬ 
ly  alfo  they  do  not  uniformly 
comprefs  the  grained  fugar 
which  they  had  taken  out  of 
the  form,  in  order  to  feparate 
this  fountain,  and  which  they 
replace  in  it  before  making  the 
bottom.  In  that  cafe,  the  fil¬ 
tration  of  the  water  of  the  clay 
does  not  take  place  uniformly, 
but  meets  with  obftacles  to¬ 
wards  fome  of  its  fides;  and 
the  bottom,  after  this  claying, 
exhibits  diftin<5!  marks  of  the 
defective  manipulation. 


In  my  cafes,  as  there  are  no  The  bottom  is 

fountains  to  be  feparated,  as  Ie^led  m°re 

.  .  eaiily* 

the  cryftallization  is  uniform 

throughout  the  whole  mafs, 
the  furface  of  which  is  level 
before  the  cooling  of  the  fu- 
gar,  it  is  fufficient  that  this  fur- 
face  be  very  flightly  opened  be¬ 
fore  levelling  the  bottom  :  this 
bulinefs  is  very  eafily  per¬ 
formed,  and  thofe  workmen  to 
whom  I  have  confided  the 
execution  for  the  firlt  time, 
have  perfedlly  fueceeded.  The 
uniformity  of  the  cryftalliza¬ 
tion  in  my  cafes,  alfo  favours 
that  of  the  filtration  of  the 
claying  water  into  the  mafs  of 
the  fugar. 


3.  Another  faving  of  Time  and  Labour. 

The  forms  being  fufficiently  When  I  find  the  fugar  fuf-  The  drying  and 
drained,  the  fugar  is  taken  out  ficiently  drained  in  my  cufes,  ^ov,n£  ls.P^r" 
in  order  to  be  conveyed  to  the  I  take  them  down,  and  leave  more  facility  and 

them 
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/love,  where  the  loaves  are 
depofited  upon  frames,  after 
the  head, which  is  dill  wet  with 
fvrup,  has  been  leparated  from 
them.  For,  without  this  pre¬ 
caution,  it  would  flow  back 
into  the  mafs,  diminifh  its 
whitenefs,  and  render  the  fa- 
gar  more  liable  to  attract  the 
moiflure  of  the  atmofphere. 
Some  dajs  afterwards  thefe 
forms  are  cut  in  pieces,  in  or¬ 
der  to  complete  the  deficcation 
of  the  fugar,  and  to  leparate 
the  whited  parts  from  the 
more  coloured. 


them  for  fome  days  expofed  to 
the  air,  in  order  to  deprive 
them  of  part  of  their  humidity 
which  is  retained  by  that  of 
the  forms,  when  carried  imme¬ 
diately  to  the  dove  :  I  after¬ 
wards  break  them  into  large 
pieces*,  and  at  the  fame  time 
I  feparate  the  whiter  fugar 
from  the  red.  By  this  means 
the  workmen  are  faced  the  la¬ 
bour  of  dividing  the  fame  fu¬ 
gar,  as  is  commonly  done,  in  a 
hot  dove  which  frequently 
mud  not  be  differed  to  cool 
without  the  danger  of  injuring 
the  quality  of  the  fugar,  and 
which,  on  account  of  the 
length  of  time  they  remain  in 
it,  difpofes  them  to  contra# 
dangerous  difeafes. 

FIFTH  ADVANTAGE. 

« 

The  lad  of  the  advantages  which  I  fliall  mention,  and  which 
is  not  the  lead  important,  is  that  of  economy. 

It  is  very  ex-  It  is  known  that  it  would  With  little  expence,  I  con- 
pen  five,  and  cod  an  immenfe  lum  to  thofe  dru#  and  edablifli  32  cafes, 
cuk^o^rocure  who,  like  myfelf,  being  with-  which  fupply  the  place  of  802 
the  forms  and  0ut  forms  and  pots,  are  under  forms  and  as  many  pots,  and 
apparatus  k'S  llie  necedity  of  providing  by  this  means  avoid  the  great 
cheap  and  ea-fily  themfelves  with  them,  fince  it  lodes  occadoned  by  the  daily 
is  almod  impoflible  to  procure  rupture  of  thefe  veflels. 
them,  now  that  the  Saints  and 
Martinique  are  in  the  power 
of  the  enemy. 

I  think  it  unneceflary  to  recapitulate  the  obfervations  con¬ 
tained  in  this  memoir,  and  only  with  that  you  may  condder 
them  as  having  fome  title  to  your  approbation. 

*  Which  are  likewife  carried  into  the  dove,  but  which  dry  more 
fpeedily  than  the  loaves. 
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lift  the  tail  wa. 
ter. 


X. 

Dfcription  of  a  Water  Wheel.  By  Mr.  J.  Besant.  In  a 

Letter  to  Mr.  Charles  Taylor,  Secretary  to  the  Society 

for  the  Encouragement  of  Arts.  From  their  Tranfactioris. 

SIR* 

3  BEG  leave  to  lay  before  the  Society  tome  obfervations  re-  The  common 
fpe&ing  the  common  Underfhot  Water-wheel,  and  to  point  unaerlhot  wheel 
out  the  fuperiority  of  that  of  my  invention. 

Firff, — In  common  water-wheels  more  than  half  the  water  lets  muchwater 
paffes  from  the  gate  through  the  wheel,  without  giving  it  any  wlthoutef‘’ 
afliftance. 

Secondly, — The  floats  coming  out  of  the  tail-water  are  re-  The  floats  are 
filled  with  almoll  the  whole  weight  of  the  atmofphere,  at  the  r5^ed  attiieir 
inflant  they  leave  the  furface  of  the  water. 

Thirdly, — The  fame  quantity  of  water  which  palfed  be-  and  they  tend  to 
tween  the  floats  at  the  head,  muft  of  courfe  pafs  between 
them  at  the  tail,  and  confequently  impede  the  motion  of  the 
wheel. 

In  the  water-wheel  of  my  invention, 

Firfi, — No  water  can  pafs  but  what  adfs,  with  all  its  force.  In  the  new- 
on  the  extremity  of  the  wheel.  wheel 

Secondly, — The  floats  coming  out  of  the  water  in  an  ob-  the  floats  are 
lique  direction,  prevent  the  weight  of  the  atmofphere  from  otm<lJC* 
taking  any  effect. 

Thirdly, —  Although  the  new  water-wheel  is  heavier  than  It  is  in  part 
that  on  the  old  conflruclion,  yet  it  runs  lighter  on  its  axis,  the  bu°yant  > 
water  having  a  tendency  to  float  it. 

Fourthly, — By  experiments  made  with  the  models,  proofs  and  is  good  for 
have  been  fhown,  that  the  new  wheel  has  many  advantages 
over  the  common  wheel,  and  that,  when  it  works  in  deep 
tail  water,  it  will  carry  weights  in  proportion  of  three  to  one, 
fo  that  it  will  be  particularly  ferviceable  for  tide-mills. 

I  hope  on  trial,  before  the  Society,  my  invention  will  prove 
fuccefsful,  and  am. 

Sir, 

Your  obedient  Servant, 

No.  26,  Brompton.  J.  BESANT* 

To  the  Secretary  of  the 

Society  of  Arts,  &c. 

Vol,  III, — September,  1802.  E  Repeated 
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Tried  withfuc- 
eefb  by  the  So¬ 
ciety. 


Repeated  experiments  of  the  above  invention  were  made 
by  the  Committee  ;  from  the  refult  of  which  it  appeared  to 
poflefs  fome  advantages  over  the  common  wheel,  and  to  have 
a  greater  power  of  action. 


Description  of  the  late  Mr.  Befantys  Water-wheel.  Plate  III. 

Fig.  I  &  2. 

Description  ot  A.  The  body  of  the  water-wheel,  which  is  hollow  in  the 
engraving.  form  0p  a  drum,  and  is  fo  confiru&ed  as  to  be  proof  againft 
the  admiffion  of  water  within  it. 

B.  The  axis  on  which  it  turns. 

C.  The  float  boards,  placed  on  the  periphery  of  the  wheel. 
Each  board  is  obliquely  fixed  firm  to  the  rim  of  it,,  and  to  the 
body  of  the  drum. 

D.  The  refervoir,  containing  the  water. 

E.  The  penfiock,  which  regulates  the  quantity  of  water 
running  to  the  wheel. 

F.  The  current  of  water  which  has  palled  the  wheel. 

Fig.  2.  Is  a  front  view  of  the  water-wheel,  Ihewing  the 
oblique  direction  in  which  the  float  boards  C  are  placed  on  the 
face  of  the  wheel. 
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Defcription  of  an  Hydrometer  which  gives  the  Spedfic  Gravity  by 
hifpe&ion ,  conftrufted  by  Mr.  Atkins. — W.  N. 

Improvements  Since  the  publication  of  the  defcription  of  Atkins’s  hydro¬ 
in  Atkins  s  meter  in  the  lafi  Number,  that  artift  has  communicated  to  me 
hydrometer. 

The  weights  of  two  improvements  in  the  fame.  The  flrfi  confifts  in  making 
different  figures,  four  weights  of  different  figures,  namely,  round,  fquare, 
triangular,  and  pentagonal ;  and  he  fiamps  the  figure  of  the 
weight  on  the  Aiding  rule,  oppofite  to  every  letter  in  the  feries 
to  which  it  belongs.  By  this  contrivance,  which  indicates  a 
confiderable  degree  of  fagacity  with  regard  to  the  pra&ical 
requifites  of  an  inftrument  offered  for  general  ufe,  he  renders 
it  impoflible  for  the  revenue  officer  to  miflake  one  weight  for 
another,  or  to  take  out  his  refult  at  a  wrong  part  of  the  Aiding 
rule. 


The 
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The  other  alteration,  though  it  will  be  highly  acceptable  to  Hydrometer 
philofophical  men,  and  renders  the  inftrument  of  more  exten-  gradj^ 

live  utility,  and  independent  of  the  Hiding  rule,  feems  not  1  o  atcd  on  its  Item, 
clearly  to  be  an  amelioration  with  regard  to  its  moft  frequent 
and  daily  ufe.  InHead  of  the  letters  of  the  alphabet,  the  four 
faces  of  the  Hem  carry  graduations  which  at  once  point  out  the 
fpecific  gravity  of  the  fluid  according  to  the  form  now  univer- 
fally  adopted  ;  namely,  by  taking  water  as  unity.  Its  figure 
is  fliown  in  Plate  IV.  Fig.  1.  and  it  is  provided  with  three 
weights  ;  the  inftrument  itfelf  being  ufed  without  a  weight  at 
the  upper  range  of  denfities. 

Upon  this  occafion  I  cannot  avoid  noticing  the  ffrange  over-  Remarkable 
fight  of  philofophers  and  others,  who  have  exprefied  the  den-  iXphfcal^he^* 
fities  of  acids  and  other  fluids  by  certain  graduations  or  degrees  mifts  -in  noting 
of  inflruments,  fuch  as  that  of  Baumb  and  others ;  the  com-  tpec‘fic  gravities 

bv  the  degrees 

parative  values  of  which  were  either  little  known  to  the  pub-  0f  fome  particu. 
lie,  or  ill  determined  ;  fo  that  a  very  efiential  part  of  what  we  lar  inftrument. 
read  in  books  of  ehemiftry  is  to  many  readers  void  of  meaning. 

This  is  the  more  remarkable,  fince  the  expreflion  of  fpecific 
gravities  before  mentioned  has  been  long  eftablifhed,  and  is 
quite  as  eafy  to  be  put  upon  an  inftrument  as  any  other  nota¬ 
tion.  It  is  now  feven  years  fince  I  urged  this  matter  in  my  Long  ago  no¬ 
chemical  didtionary  at  the  article  Hydrometer,  and  the  evil  by  r^e  au“ 
Hill  remains.  If  my  recolle&ion  be  accurate,  I  think  Briffon  and  by  Briflbn. 
made  the  fame  propofal  many  years  ago  in  the  Memoirs  of  the 
French  Academy.  In  the  prefent  infiance,  Mr.  Atkins  gains  Advantages  in 
the  advantage  of  Amplifying  his  Aiding  rule  by  leaving  out  the  ^^’^flidlng^ 
alphabet,  fo  that  the  operator  looks  for  the  fpecific  gravity  in  rule; 
the  firfi  infiance,  and  upon  the  oppofite  lines  he  finds  the 
firength  and  concentration. 

But  If  i  11  more  it  is  worthy  of  notice,  that  if  he  poftefted  the  and  rendering 
infirument  only,  or  fhould  in  preference  be  defirous  of  refer-  ^ p licaMe 'to  all 
ring  to  Gilpin’s  tables,  or  any  other  elementary  courfe  of  ex-  tables.  Sec* 
periments,  he  can  proceed  immediately  from  the  infirument  to 
the  table  without  ufing  the  Hiding  rule  to  determine  his  fpecific 
gravity,  as  he  mufi  with  the  other. 

I  was  at  firfi  very  firongly  imprefled  with  the  facility  of  this 
infirument  in  giving  a  refult  which  ordinarily  demands  to  be 
computed,  and  I  fuppofe  the  advantages  above  fiated  will  fc- 
cure  it  the  preference  with  many.  But  upon  reflexion,  I  But  the  a’pha- 
cannot  but  think  the  alphabetic  inftrument  intitled  to  the  pre-  Appear fl'etter^ 

E  2  ference  adapted  for  dif- 
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patch  and  fccu-  ference  for  commercial  purpofes,  efpecially  in  the  hands  of 
{kUfalneff  Un"  men  unu^  ma^e  experiments,  or  to  read  the  graduations 
of  a  rule.  It  is  fo  much  more  eafy  to  pitch  upon  a  (ingle  let¬ 
ter  than  to  read  a  graduation  by  (Iroke,  as  well  upon  the  in- 
ftrument  as  the  fcale,  that  I  apprehend  the  literal  indrument, 
with  the  vrarioufly  figured  weights,  will  in  general  be  attended 
with  greater  certainty  in  the  hands  of  all  but  philofophers. 
And  for  this  reafon  the  inventor  is  undoubtedly  right  in  offering 
both  to  the  public. 

CytSndric  bulb.  The  cylindrical  figure  of  the  bulb  affords  the  means  of  di- 
minifhing  the  (ize  of  the  affay  jar,  and  confequently  will 
demand  a  lefs  quantity  of  the  fpirit  to  make  the  requifite 
trials. 


* 


XL 

On  the  Air  from  Finery  Cinder  and  Charcoal ,  with  other  Remarks 
on  the  Experiments  and  Obfervaiions  of  Mr.  Cruickjhank.  In 
a  Letter  from  Joseph  Priestley,  L.  L.  D.  F.  R.  S. 
fyc.  fyc. 

To  Mr.  NICHOLSON. 


Dear  Sir,  Northumberland  (America),  Ap.  16,  1802. 


..  CRUICKSHANK  having  added  a  fupplement  to  the 
account  of  his  experiments  on  the  air  from  finery  cinder  and 
charcoal,  in  anfwer  to  my  objections  to  the  new  theory  from 
the  properties  of  that  kind  of  air,  I  have  given  more  particular 
attention  to  it,  and  with  you  to  add  the  folio iving  obfervations 
to  thofe  which  I  have  already  fent  you  on  the  fubjeCt. 

The  air  from  When  I  firft  procured  this  kind  of  air,  I  was  far  from  ima- 
finery  cinder  and gining  that  I  had  difeovered  any  new  fpecies  of  air,  effentially 

ftate/todiffer  different  from  any  other,  fo  as  to  be  entitled  to  a  new  appella- 
frnm  other  denfetion,  but  only  another  variety  in  the  heavy  inflammable  air, 
wdy^rTthe^ro-  which  is  known  to  be  exceedingly  various  in  different  pro¬ 
portion  of  fixed  ceffes,  and  even  in  the  different  Pages  of  the  fame  procefs,  all 
•imbuftion*  ^  however  agreeing  in  this,  that  when  all  fixed  air  is  carefully 
wraflied  out  of  them,  more  is  found  on  the  decompofition  of 
them  when  they  are  fired  together  with  dephlogifticated  air. 

And 
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And  in  this  effential  property  the  air  from  finery  cinder  and 
charcoal  agrees  with  them  all,  differing  only  in  the  proportion 
of  the  fixed  air  procured  in  this  manner.  This,  however,  I 
now  find  muff  be  called  the  gazeous  oxide  of  carbon,  -  while  the 
others  are  called  hydro-carbonates ;  that  being  laid  to  con- 
lilt  of  two  parts  oxigen  to  one  of  carbon,  and  the  others  to 
be  a  folution  of  carbon  in  hidrogen,  or  the  light  inflammable 
air.  ?  .  .  , 

It  cannot,  however,  be  denied,  that  this  gazeous  oxide  of  I11  is  inflammable 

well  as  flie  y M 

carbon  is  injlammablc  as  well  as  the  hydro-carbonates,  in  the  dr0. carbonates, 
compofition  of  which  a  portion  of  hidrogen  (one  of  the  compo- and  cannot  with 
nent  parts  of  water)  is  a  necefiary  ingredient.  This  air,  there-  ^called  an^- 
fore,  from  finery  cinder  and  charcoal,  though  called  an  oxide ,  ide,  becaufe  it  is 
in u ft  be  eflentially  different  from  all  the  other  oxides,  none  of combuftlble* 
which  are  combuftible,  being  fubflances  already  faturated  with 
oxigen.  Thus  iron  is  a  combuflible  fubftance,  ready  to  unite 
wi  th  oxigen  when  prefented  to  it  in  a  proper  temperature  ; 
but  when  it  is  faturated  with  oxigen,  and  therefore  called  an 
oxide  of  iron,  it  is  no  longer  combuflible.  It  muft,  therefore, 
as  it  appears  to  me,  be  an  abfolute  abandonment  of  one  of  the 
mofl  fundamental  principles  of  the  new  theory,  to  call  the  air 
from  finery  cinder  and  charcoal  an  oxide.  If  fubflances  be 
combuflible  in  proportion  to  their  affinity  to  oxigen,  and  their 
confequent  readinefs  to  unite  with  it,  this  air,  which  is  inflam¬ 
mable,  muff  be  of  this  clafs,  and  therefore  the  very  reverfe  of 
the  oxides,  which  are  faturated  with  oxigen,  and  incapable  of 
receiving  more. 

If  this  kind  of  air  was  a  real  oxide,  it  would  appear  to  be  Its  oxigen  has 
fo  on  the  decompofition  of  it :  when,  to  make  the  refult  un-  never  be£n  fsPa" 
exceptionable,  the  oxigen  it  contained  would  either  take  the  by  tranfpofition, 
form  of  dephlogiflicated  air,  or  become  a  component  part  of  as  baPP^na 
fome  other  fubftance  into  which  oxigen  was  acknowledged  to 
enter.  But  this  has  not  been  done.  When  it  is  decompofed 
by  being  fired  together  with  dephlogiflicated  air,  the  fixed  air 
which  is  then  formed  comes,  I  have  no  doubt,  from  the  oxigen 
in  the  dephlogiflicated  air,  and  the  phlogifton  in  this  fpecies  of 
inflammable  air;  the  fame  being  the  refult,  though  not  quite 
in  the  fame  degree,  of  firing  the  heavy  inflammable  air  from 
charcoal  and  water,  from  oil,  &c.  &c.  into  which  it  is  not  pre¬ 
tended  that  any  oxigen  enters. 


Mr. 
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Mr.  Cruickfhankfis  obfervation  of  the  union  of  the  oxigen  in 
the  dephlogifticated  marine  acid  air  with  inflammable  air  in  the 
common  temperature  of  the  atmofphere,  is  extremely  curious 
but  I  do  not  fee  that  any  thing  more  can  be  inferred  from 
it,  than  from  the  more  rapid  union  of  the  fame  principles 
when  inflammable  and  dephlogifticated  air  are  fired  toge¬ 
ther. 

Obje£hontoMr.  ^,fr.  Cruickfhank  fays,  p.  201,  that  “  the  oxigen  in  the  finery 

^rulClCli^EriK.  S  .  ...  m  if  r  i 

th<*o  y  of  there-  “  cinder,  uniting  with  the  carbon  in  the  charcoal,  forms  fixed 

the  metal  being  in  the  fame  procefs  revived, 
is  fixed  air,  when  it  becomes  again  to  a  cer- 
tf  tain  degree  oxigenated.”  But  why  fhould  not  the  finery 
cinder  retain  a  part  of  its  oxigen,  rather  than  firft  part  with  it, 
and  then  take  it  again  ?  Befides,  it  is  not  true  that  after  this 
procefs  the  iron  is  in  any  degree  oxigenated,  for  it  is  com¬ 
pletely  revived,  being  perfect  iron ;  and  that  any  fixed  air  is 
either  formed  or  decompofed  in  this  procefs  is  altogether  con¬ 
jectural,  and  for  the  reafons  that  I  have  given  cannot  be  ad¬ 
mitted.  For  though  it  might  be  poflible  for  oxigen  in  the  finery 
cinder  (fuppofing  it  to  contain  that  principle)  to  be  extracted 
from  it  by  its  affinity  with  the  carbon  in  the  charcoal,  and  that 
nothing  fhould  enter  in  its  place,  the  iron  thus  revived  could 
not  decompofe  the  fixed  air  that  would  be  formed  by  their 
union. 

Not  doubting  but  that  Mr.  Cruickfhank  will  give  a  candid 
attention  to  thefe  obfervations, 

I  am. 

Dear  Sir, 

Your’s  fincerely, 

J.  PRIESTLEY. 


duftion  of  finery  **  ajr  .  ancJ  that 
cinder  and  char-  ,,  ,  r  , 

coaj#  “  decompoies  th 
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Description  of  Mr.  Read’s  Pneumatic  Apparatus.  Bp  a 

Correfpoudent. 

To  Mr.  NICHOLSON. 

SIR, 

J  BEG  leave  to  recommend  to  your  notice  a  very  fimple  and  Notice  of  a  very- 
cheap  apparatus  for  difplacing  any  elaflic  fluid  out  of  a  refer-  gafes^^'8 

voir  by  means  of  water.  It  is  deferibed  in  Dr.  Beddoes’s  Con- 
liderations  on  the  Medicinal  Ufe  of  Factitious  Airs,  o£favo, 

London,  1796;  and  I  hope  you  will  think  with  me,  that  it  de- 
ferves  a  corner  in  your  refpeclable  publication. 

I  is  a  funnel  with  its  pipe  or  tube  flopped  at  B,  and  perfo-  Defcription, 
rated  above  and  below  with  two  or  three  fmall  holes.  Round 
the  tube  A  is  foldered  the  tube  D,  left  open  at  top.  The  tube 
G  is  made  to  circumfcribe  the  tube  D,  and  to  be  foldered  to 
the  funnel  at  F,  and  likewife  foldered  at  E. 

When  water  is  poured  into  the  funnel,  and  the  cork  K  K  in-  Effeft. 
ferted  into  a  bottle  filled  with  gas,  the  water  defeends  through 
the  tube  A  till  it  arrives  at  the  divifion  or  fedtion  B;  it  then 
flows  through  the  fmall  holes  at  C,  and  afeends  between  the 
tubes  A  and  B ;  flows  over  the  top  of  D,  and  defeends  again 
between  the  tubes  D  and  G,  till  it  arrives  at  E  (where  it  re¬ 
gains  the  tube  through  an  opening  above  E),  and  thence  into 
the  bottle.  As  the  water  goes  in,  the  air  efcapes  between  the 
tubes  A  and  G,  through  the  cock  H,  into  the  mouth-piece. 

The  lower  end  of  G  is  made  to  perforate  a  cork  which  is  pro¬ 
perly  attached  to  it,  and  which  fecures  it  air-tight  into  the  neck 
of  a  common  bottle,  as  feen  at  fig.  3. 

The  whole  apparatus  may  be  made  for  lefs  than  a  guinea.  It  is  very  cheap, 
and  may  be  introduced  to  thebed-fide  of  the  patient,  if  necef- 
fary,  by  having  a  calk  filled  inftead  of  a  bottle,  and  placed 
upon  a  chair.  By  turning  the  cock  the  patient  may  take  an  in- 
fpiration  whenever  he  pleafes,  the  cock  being  thrufl  into  the 
fpiggothole. 

.1  am,  &c. 

N.  N. 
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SCIENTIFIC  NEWS,  feV. 

Experiment  of  the  Invifible  Girl f 


Dcfcnption  of  iVlONS.  Charles,  brother  to  the  well  known  philofopher  of 
the  apparatus  for  .  r  r  .  ......  T  .  n  r 

the  experiment  that  name,  has  tor  tome  time  exhibited  in  Leicelter-lquare  an 

of  the  Invifible  experiment  called  the  Invifible  Girl,  which  feems  to  include 
fome  principle  of  acoudics  either  newly  difcovered,  or  not  hi¬ 
therto  known  to  the  extent  there  difplayed.  In  the  middle  of 
a  large  lofty  room  in  an  old  houfe,  where  from  the  appearance 
of  the  wainfcot,  the  polition  of  fome  glafs  cafes  of  natural  hit- 
tory  that  occupy  one  fide,  and  from  other  circumflances,  there 
does  not  appear  to  be  any  dtuation  for  acoudic  tubes  or  re¬ 
flectors — is  fixed  a  wooden  railing  about  four  feet  high,  and 
five  feet  wide,  inclodng  a  fquare  fpace.  From  the  four  cor¬ 
ner  pods  of  this  railing  there  rife  painted  wires,  or  rods,  to  an 
eminence  of  ten  or  twelve  feet,  (the  cieling  being  much  lof¬ 
tier)  and  from  the  upper  ends  of  thel'e  hangs,  by  drings  refem- 
bling  the  lines  ufed  with  curtains,  a  fquare  glazed  box,  having 
a  mahogany  bottom  nearly  on  a  level  with  the  top  of  the  rail¬ 
ing,  and  in  the  middle  of  this  box  is  fufpended  an  hemifphere 
(or  larger  portion)  of  tin  or  pewter,  out  of  which  proceed  ho¬ 
rizontally  four  tin  trumpets  at  right  angles  to  each  other,  and 
about  eighteen  inches  long.  The  ditk  or  hemifphere  is  covered 
with  a  portion  of  a  quick  dlvered  glafs  globe  which  completes 
the  fpbere,  and  doles  it  imperfedtly,  fo  as  not  to  prevent  the 
inner  aperture  of  one  of  the  trumpets  from  being  feen  through 
the  place  of  infertion.  This  whole  apparatus  is  fo  far  de¬ 
tached  from  all  furrounding  objects,  that  it  can  be  fwung  about 
as  far  as  the  railing  will  allow  ;  that  is  to  fay,  the  box  can  be 
fwung  by  its  four  drings,  and  the  globe  and  trumpets  by  the 
dring  that  fudains  them  in  the  box.  The  globe  may  be  about 
ten  inches  in  diameter.  In  all  thefe  dimendons,  which  I  do 
not  fuppofe  to  be  material,  I  fpeak  from  the  recollection  of  fome 
weeks  ago. 

Manner  in  In  the  exhibition,  the  Invifible  Girl  is  fuppofed  or  pretended 

hru^from  the*  included  in  the  Iphere,  and  the  converfation  is  held  by 
apparatus.  fpeaking  into  any  one  of  the  trumpets,  and  the  reply  comes 
out  of  them  ;  that  is  to  fay,  it  is  moll  clearly  heard  by  applying 
the  ear  to  one  of  their  mouths.  The  voice  is  low,  as  if  con¬ 
veyed 
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veyed  from  a  didance  tlirough  a  lube,  but  it  is  very  didin£t. 

The  lady  converles  in  feveral  languages,  lings,  deferibes  all 
that  happens  in  the  room,  and  difplays  a  fund  of  lively  wit  and 
accomplifhment,  that  admirably  qualify  her  to  fupport  the  cha¬ 
racter  (he  has  undertaken. 

I  hope  to  meet  my  reader  hereafter  with  a  little  more  to  fay  Experiment  of 
on  the  nature  of  this  experiment.  At  prefent  I  can  only  oiler  1)uncl  conveyed 

.  .  r  i  i  r  •  to  great  diftanccs 

the  conjecture  that  the  found  is  conveyed  through  the  firings,  by  a  thread, 
and  to  this  I  am  led  by  another  experiment  of  the  celebrated 
Dr.  Moves.  He  fhewed  me,  that  if  one  end  of  a  packthread, 
or  even  fewing  thread,  be  wrapped  round  the  finger,  and  that 
finger  be  put  into  the  ear  (not  forcibly)  while  the  other  ear  is 
ltopped,  and  at  the  fame  time  an  affidant  wraps  the  other  end  - 
of  the  firing  round  the  handle  of  a  tuning  fork,  and  (the  firing 
being  then  drawn  rather  tight)  he  caufes  the  fork  to  found,  too 
low  to  be  heard  by  himfelf  and  the  by  danders,  it  will  never- 
thelefs  be  very  audible  to  him  who  holds  the  other  end  ot  the 
firing.  We  tried  it  at  an  interval  of  fifty  feet,  and  the  DoCior 
has  tried  it  at  upwards  of  three  hundred,  without  any  fenfible 
diminution  of  the  effefit.  I  wrapped  the  ftring  round  my  wrili, 
and  put  my  finger  in  my  ear,  and  found  the  effeCt  very  nearly 
as  ftrong.  If  indead  of  the  tuning  fork  one  obferver  bites  hold  Convention 
of  the  di'ing  between  his  fore  teeth,  whde  the  other  applies  it  through  a  firing* 
as  before  to  his  ear  by  means  of  his  finger,  the  voice  of  the  for¬ 
mer  may  be  tranfmitted  ;  but  it  is  more  difficult  to  manage  this 
experiment  with  fuccefs  than  the  other. 

Aerofiatic  Experiments  of  G arnerin. 

A  new  generation  has  fprung  up  dnee  the  epoch  at  which  Revival  of  acrof* 

Air  Balloons  condituted  the  object  of  adonifhment  and  fpecu-tat:ion* 

Jative  refearch  about  twenty  years  ago.  They  wHq  remember 

that  buiy  period  as  if  it  were  yefterday,  mud  feel  a  little  fur- 

prized  at  the  viciffitudes  of  human  affairs,  when  they  find  how 

many  of  thofe  who  are  now  intirely  engaged  in  fix  Ay,  were 

then  fcarcely  in  exidence  ;  and  how  few  have  feen  a  balloon. 

The  fpectacle  exhibited  by  Mr.  Garnerin',  though  much  lefs 

impreflive  than  the  experiments  of  his  countrymen  to  whom 

this  invention  is  due,  in  all  their  novelty  and  originality  have 

neverthelefs  been  received  with  much  intered.  'The  readers  Garnerin  the 

of  our  Journal  will  recollect  him  the  did  adventurer  whole  .°Perator  1 
J  ....  with  a  para- 

mtrepidity  chute. 
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intrepidity  and  (kill  *  enabled  him  to  defcend  through  the  af- 
mofphere  by  means  of  a  Parachute ;  and  thofe  who  extend 
their  refearches  to  the  new  relations  and  confequences  of  un¬ 
common  experiments,  will  probably  confider  thefe  daring  at¬ 
tempts  as  the  embryon  efforts  towards  the  art  of  flying  ;  which 
fo  many  eminent  men  have  thought  within  the  reach  of  human 
power.  He  has  not,  however,  yet,  in  the  uncertain  climate 
of  our  ifland,  been  able  to  gratify  us  with  the  fight  of  his  de- 
feent  in  this  manner.  Three  aerial  voyages,  perfe6tly  refem- 
bling  thofe  of  his  predeceflors,  have  conftituted  the  whole  of 
what  he  has  yet  been  enabled  to  perform. 

On  the  28th  of  [une  he  made  his  firfi  afeent  from  Ranelagh 
Gardens.  After  the  promife  of  a  fine  day  by  the  indications 
of  the  morning,  the  weather  changed,  and  at  five  o'clock,  when 
the  whole  was  in  readinefs,  there  was  a  firong  wind  from  the 
fouth  weft,  with  occafional  fhowers.  At  this  hour  Mr. 
Garnerin  and  Capt.  Sowden  afcended,  and  proceeded  over 
St.  James's  Park,  the  Thames,  and  the  bridges  of  Wefimin- 
fter  and  Blackfriars.  After  proceeding  over  the  metropolis 
they  threw  out  a  quantity  of  ballaft,  and  afcended  to  an  eleva¬ 
tion  which  Mr.  Garnerin  efiimates  at  upwards  of  10,000  feet 
above  the  fur  face  of  the  earth,  or  nearly  two  miles  perpendi¬ 
cular.  At  the  expiration  of  about  half  an  hour  the  valve  was 
opened,  and  the  balloon  defeended  through  dark  clouds  which 
had  intercepted  their  view  of  the  earth,  upon  fight  of  which 
they  found  themfelves  fpeedily  advancing  towards  the  fea. 
On  account  of  the  tempefluous  weather  their  landing  was  very 
dangerous  and  unpleafant.  The  wind  dragged  them  over 
fields  and  hedges,  which  tore  their  hands  and  cloaths,  and 
when  their  anchor  had  engaged  itfelf  at  lafi  in  a  thicket  near 
ahoufe,  the  inhabitants  were  fo  far  from  afiifiing  them,  that 
they  even  appeared  difpofed  to  fire  upon  them.  For  want  of 
this  neceflary  help  their  cable  broke,  and  they  were  dragged 
forward  till  the  balloon  was  fufficiently  lacerated  to  begin  to 
collapfe,  and  fuflered  them  to  jump  out. 

Capt.  Sowden  publifhed  an  account  of  this  excurfion,  in 
which  he  relates  fome  fingular  obfervations,  confiderably  dif¬ 
fering  from  thofe  of  former  aeronauts.  He  affirms,  that  his 
fight  in  looking  down  was  fo  firong,  that  he  could  eafily  difiin- 


guifli 
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guifli  the  minuteft  objects  on  the  earth.  In  this  vafl  Map,  he 
could  not  only  trace  the  different  roads  and  interfedlions,  but 
even  the  ruts  and  furrows  in  the  field.  His  hearing  became 
Jikewife  furprifingly  acute.  The  rattling  of  the  carriages  oil 
the  roads,  the  lowing  of  cattle,  and  the  acclamations  of  the 
populace,  were  diftindily  heard  at  the  height  of  fifteen  thou- 
fand  feet ;  though  at  the  fame  time  the  travellers  could  lcarcely 
hear  themfelves  fpeak.  He  is  perfuaded  that  a  perfon  with  a 
Prong  voice  and  a  fpeaking  trumpet,  might  be  perfectly  un- 
derftood  from  the  earth  at  that  elevation  in  the  air.  Inflead 
of  finding  the  climate  colder  as  he  afcended,  he  obferved  the 
contrary. 

The  place  of  their  defcent  was  on  a  common  four  miles  be-  Account  of  their 
yond  Colchefier  and  fixty  miles  from  Ranelagh,  and  the  time CoJc'h^ft^^after 
from  their  departure  was  three  quarters  of  an  hour;  confe- travelling  at  the 
quently  they  travelled  at  the  rate  of  eighty  miles  an  hour.rae°*  ^ornilcs 
They  were  very  hofpitably  received  by  Mr.  Kingfbery,  a  free¬ 
holder  of  the  county,  who  imagined  their  vifit  to  be  on  account 
of  the  parliamentary  election,  in  which  he  had  determined  not 
to  interfere.  By  his  very  friendly  fervices  they  were  refrefhed 
and  proceeded  to  Colchefier,  whence  they  returned  to  London 
on  the  following  day. 

The  fecond  voyage  was  made  on  the  fifth  of  July,  from  Second  voyage. 
Lord’s  cricket  ground,  near  Paddington.  The  very  un favour- I^02, 
able  weather  rendered  his  afcent  much  lefs  flriking  than  it 
might  elfe  have  been.  Thoufands  of  individuals  filled  the 
furrounding  fields  for  fome  hours  before  the  afcent,  amidftrain 
nearly  inceffant,  and  a  continual  haze.  The  balloon  rofe  with 
Mr.  Garnerin,  accompanied  by  Mr.  Locker,  at  ten  minutes  be¬ 
fore  five  in  the  evening,  and  in  four  minutes  afterwards  it  was 
loft  in  the  mafs  of  clouds.  At  the  end  of  the  fifth  minute  they 
began  to  defc.end,  and  landed  at  Chingford  in  Eflex,  after 
having  remained  in  the  air  for  one  quarter  of  an  hour.  The 
mofl  remarkable  obfervation  in  Mr.  Locker’s  account  is,  that 
neither  himfelf  nor  Mr.  Garnerin  could  diftinguifh  founds 
above  the  elevation  of  3  or  4,000  feet. 

On  the  20th  following  a  balloon  was  fet  lip  from  Vauxhall  Pyrotechnic  bal- 
gardens  in  the  night,  having  an  extenfive  fyflem  of  fire  works Ioon,  ^L‘,y  2°* 
attached  to  it,  to  be  difcharged  by  means  of  a  fuze,  at  a  great 
height  in  the  air  previous  to  the  explofion  of  the  balloon  itfelf. 

4  This 


SCIENTIFIC  NEWS, 


CO 

This  exhibition,  which  does  not  require  any  general  phifofo- 
phical  explanation,  was  attended  with  the  molt  complete  fuc- 
cefs,  and  had  a  very  ftriking  effect. 

Thud/Voya^e,  The  voyage  was  made  from  Vauxhall  Gardens  by 
rrfin  and*Mr.  ^r*  Garnerin,  accompanied  by  Mrs.  Garnerin  and  Mr. 
Glasfurd.  Glasfurd,  on  Tuefday,  the  3d  of  Augud,  at  a  quarter  paii  (even 
in  the  evening.  The  day  was  calm  and  ferene,  and  Mr. 
Garnerin  made  the  offer  of'  defeending  by  the  parachute,  which 
he  fays  in  his  letter  was  rejected,  but  not  by  whom.  Circum- 
ftances  were  highly  favourable  to  the  profpect.  The  travellers 
paffed  llovvly  over  the  metropolis  in  bright  lun-fhi no,  at  an  ele¬ 
vation  which  permitted  them  to  be  didincily  feen  by  a  good 
perlpective  magnifying  about  30  times,  and  for  the  mod  part 
they  were  much  more  clearly  feen.  A  cat  attached  to  a  para¬ 
chute  was  let  fall  from  an  height  of  about  600  feet.  It  defend¬ 
ed  fvviftly  at  did,  till  the  parachute  was  fairly  expanded,  and 
then  came  down  flowly  and  with  fafety.  They  landed  near 
Hampdead,  about  two  miles  north  of  the  tkirts  of  the  town. 
Promife  ofadif-  Notwithdanding  the  very  ample  difcullion  the  fubjett  of 
fettat|°n  on  this  aeroftation  has  had  at  the  period  of  its  invention,  I  apprehend 
that  my  readers  will  not  be  difpleafed  to  fee  an  outline  of  what 
relates  to  it,  with  an  inquiry  into  the  probabilities  of  its  be¬ 
coming  of  any  extended  degree  of  utility;  and  this  I  purpofa 
to  do  in  our  next. 

Commercial  College  at  Hull. 

Objects  of  a  Dr.  J.  Alder fon  of  Hull,  has  given  out  propofals  for  eda- 
propofed  com-  blithing  a  col  lege  in  that  town,  for  purpofes  highly  intereding 
to  that  commercial  intercourfe  which  has  in  fo  many  re(pe<5H 
extended  the  powers  and  enjoyments  of  the  civilized  focieties 
of  modern  times,  and  is  fo  intimately  connected  with  the  im¬ 
provement  of  the  intellectual  and  moral  habits  of  man.  He 
dates  as  the  objefis  of  the  edablifhment,  }Jl,  To  obtain  for  the 
man  of  budnefs  precife  information  on  the  nature  and  value  of 
every  article  of  commerce,  whether  crude  or  manufactured  ; 
2d,  To  point  out  the  country  where  fuch  articles  are  bed  to  be 
procured;  3 d,  To  render  him  acquainted  with  the  various 
procefies  by  which  they  are  rendered  marketable  ;  and,  4 th. 
To  indruft  him  in  the  languages  of  the  different  countries  to 
which  the  obje&s  of  commercial  intercourfe  may  lead  him. 

The 


SCIENTIFIC  NEWS. 


6l 

The  plan  is  to  form  a  mufeum,  and  to  eredl  a  building  for  Ph». 

Ibe  accommodation  of  Profeftors,  and  the  reception  and  difplay 
of  fpecimensof  raw  materials  and  manufactured  articles.  One 
Profeflfor  to  be  engaged  to  teach  the  fouthern  languages,  an¬ 
other  the  northern,  and  a  third  to  have  the  care  of  the  mufeum 
and  the  office  of  explaining  whatever  relates  to  the  fpecimens 
under  his  care.  The  eftimate  for  the  building  and  fpecimens* 
to  be  railed  by  fubfcription,  is  2,500l. ;  and  it  is  propofed  that 
the  corporations  fiiould  endow  the  Profeffors  with  50l.  per  an¬ 
num  each. 

The  DoCtor,  who  hands  in  the  honourable  tltuation  of  pro-  Its  great  advaa«r 
poferof  an  eftabliffiment  fomanifeftly  ufeful,  difclaimsthe  no*triscs* 
tion  of  this  being  a  charitable  inftitution ;  but  confiders  it  as. 
the  private  intereft:  of  every  fubfcriber.  €t  As  the  father  of  a 
large  family,”  he  obferves,  i(  I  certainly  (houJd  not  think  mv- 
lelf  at  liberty  to  fubfcribe  fifty  pounds  merely  for  the  perfonal 
pleafure  that  refults  from  the  contemplation  of  a  charitable  ac¬ 
tion;  but  in  fubfcribing  fifty  pounds  to  the  above  inftitution,  I 
conft  der  my  intereft:  and  the  welfare  of  my  family.  I  am  con¬ 
vinced  it  will  add  to  the  wealth  and  importance  of  the  town ; 
and  in  both  of  thefe  I  am  deeply  interefted:  but  the  greateft 
intereft  I  have,  is  in  the  facility  it  will  give  to  the  education  of 
my  children.  In  a  commercial  country  and  a  fea-port  town, 
the  acquifition  of  knowledge  that  evidently  leads  to  the  im¬ 
provement  of  trade,  becomes  an  objedt  of  the  firft  moment  in 
the  education  of  youth  ;  anti  the  mode  now  propofed  offers  ad¬ 
vantages  which  no  private  fchool  can  poflefs.  To  bring  toge¬ 
ther  under  the  immediate  obfervation  of  youth  (while  yet  the 
memory  is  moft  retentive),  perfect  fpecimens  of  the  different 
articles  of  commerce,  both  of  the  raw  material  and  of  the  ma¬ 
nufactured,  will  enable  him  to  bear  in  mind  the  precife  value  of 
any  article  he  may  be  called  upon  to  appreciate  :  To  point  out 
the  country  where  every  article  is  firft  procured  or  manufac¬ 
tured,  will  qualify  him  to  go  to  the  cheapeft  market,  and  by 
teaching  him  the  language  of  fuch  country,  he  will  be  at  all 
times  capable  of  tranfadting  his  own  concerns  without  the  in¬ 
tervention  of  interpreters,  often  a  very  ferious  fource  of  impo- 
iition.” 

It  will  no  doubt  be  of  great  advantage  to  the  town  of  Hull, 
that  this  plan  lhould  meet  with  fupport,  and  to  the  community 
at  large,  that  it  ftiould  be  followed  in  other  places. 
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A  Syftem  of  Chemiftry  i  n  Four  Volumes.  J^Thomas  Thomson 
M.  I).  Lecturer  on  Chemiftry  in  Edinburgh. 

che-  This  work  of  Dr.  Thomfon  (who  is  well  known  to  the  pub¬ 
lic  by  his  excellent  notes  on  an  edition  of  Fourcroy’s  chemiftry 
in  three  volumes,  as  well  as  by  fcveral  important  memoirs  in 
our  Journal,  and  other  productions)  is  intended  to  exhibit  a 
detail  of  the  vaft  number  of  faCts  which  conftitute  the  fcience 
of  chemiftry,  blended  with  the  hiftory  of  their  gradual  deve- 
lopement  and  of  the  theories  which  have  been  founded  on 
them,  and  accompanied  with  exact  references  to  the  original 
works  in  which  the  different  difcoveries  have  been  regiftered. 
His  plan  or  order  of  arrangement  will  be  beft  feen  by  enu¬ 
merating  the  contents. 

After  a  fhort  introduction,  it  is  divided  into  parts,  books, 
chapters,  and  feCtions.  Part  firft  relates  to  the  principles  of 
chemiftry.  Simple  fubftances,  viz.  oxigen ;  limple  combus¬ 
tibles,  viz.  fulphur,  phofphorus,  carbon,  hidrogen,  azote : 
Metals,  22. — Light;  caloric;  general  obfervations. — Com¬ 
pound  fubftances.  Primary:  Alkalis;  earths,  10;  oxides; 
acids.  Secondary:  Glafs,  falts,  hidro-fulphurets,  foaps. — Of 
affinity. — Examination  of  nature.  Of  the  atmofphere  ;  of 
water;  of  minerals ;  of  vegetables ;  of  animals. 

To  enter  into  a  detail  of  the  numerous  interefting  and  highly 
valuable  faCts  and  ftatements  which  abound  under  the  heads 
above  enumerated,  would  be  impracticable  in  the  fhort  limits 
of  a  notice.  I  muft  therefore  content  myfelf  with  obferving, 
that  it  is  a  clear,  comprehenfive,  and  accurate  fyftem,  in  which 
the  learner  will  be  orderly  led  from  one  truth  to  another,  and 
the  man  of  information  will  with  eafe  find  the  compendium 
and  references  he  may  want;  that  it  is  beautifully  and  clofely 
printed  on  fine  paper,  with  fide  notes  ;  3nd  upon  the  whole 
muft  prove  a  defirable  acquifition  to  our  flock  of  means  for  the 
advancement  of  chemical  knowledge. 

Death  of  Thomas  Garnet,  M.  D.  late  Profejfor  of  Chemiftry 
and  Natural  Philofophy  at  the  Royal  Infiitution ,  4’C.  &>c. 

On  the  28th  of  June  laft  died  of  a  typhous  fever,  caught  in 
the  gratuitous  exercife  of  his  profeftion.  Dr.  Thomas  Garnet, 
a  man  who,  for  his  philofophical  knowledge,  his  afliduous 
exertions  in  diffufing  information  by  his  ledlurcs,  and  his 

amiable 
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amiable  and  unaffuming  difpofition  in  fociety,  will  be  long 
regretted  by  the  world,  and  by  his  friends  in  particular.  He  Some  account  of 
was  a  native  of  Weflmoreland,  and  after  a  regular  education,  hls 
fludied  phyfic  at  Edinburgh,  which  he  afterwards  pradtifed 
at  Harrowgate.  Subfequent  to  this  period,  he  commenced 
a  courfe  of  ledtures  on  chemiftry  and  experimental  philofophy 
at  Liverpool,  which  he  repeated  at  Manchefter  with  fuch 
fuccefs,  that  when  a  vacancy  offered  in  Anderfon’s  Inflitu- 
tion  at  Glafgow,  he  became  a  candidate  for  the  appointment, 
and  obtained  it.  In  this  fituation  he  acquired  fo  high  reputa¬ 
tion,  that  he  was  applied  to  by  the  Managers  of  the  Royal 
Inflitution  to  be  the  firfl  Le&urer  in  that  eflablifhment,  which 
unfelicited  honour  he  accepted,  and  delivered  a  very  extenfive 
and  truly  laborious  courfe  of  ledtures  during  the  commencing 
feffion  of  that  corporate  body,  which  were  followed  by  the  firfl 
ranks  in  audiences  fo  crowded,  as  perhaps  were  never  before 
witneffed  on  a  fimilar  occafion. 

Before  he  quitted  Harrowrgate  he  married  a  Mifs  Cleveland, 
whofe  talents  and  accompli fliments  were  peculiarly  adapted  to 
his  own.  With  this  amiable  friend  and  partner  of  his  fortunes 
he  palfed  a  few  fhort  years  happily,  and  became  the  father  of 
two  daughters.  But  the  birth  of  the  latter  infant  was  fatal  to 
her  mother.  It  was  foon  after  this  event,  and  during  the 
early  exertion  of  his  fortitude  under  fo  great  an  affliction,  that 
he  became  attached  to  the  Royal  Inflitution.  His  conflant  at¬ 
tention  to  his  numerous  occupations,  fupported  by  the  hope  of 
fecuringan  independence  for  himfelf  and  the  orphan  reprefen- 
tatives  of  their  regretted  parent,  afforded  the  mofl  rational 
means  of  confolation.  But  the  energies  of  the  mind  cannot 
fupport  the  phyfical  firucture  under  accumulated  labours,  anx¬ 
ious  refledtions,  and  the  folitary  privation  of  that  domeflic  fo- 
ciety  which  choice  and  habit  had  rendered  dear  to  the  human 
heart.  His  health  became  impaired,  but  his  determination  to 
proceed,  continued  in  all  its  vigor.  He  took  an  houfe  in 
Marlborough  flreet,  increafed  his  flock  of  apparatus,  com¬ 
pleted  a  le&ure  room,  and  his  claffes  became  highly  refpedt- 
able  under  him  as  the  lecturer  on  his  own  private  account.  At 
this  period  it  was,  when  he  had  applied  the  wfflole  of  his  means 
and  the  utmoft  ilretch  of  his  powrnrs  to  the  well  grounded  plan 
of  eflabLifhing  himfelf  in  the  ufeful  and  honourable  profeffion 

he 
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Tie  had  adopted  ;  at  this  period  it  was  that  death  terminated  a (« 
his  hopes,  and  left  his  infants  too  young  to  leel  the  poflible 
extent  of  their  misfortune  ! 

I  have  faid  the  pcjjible ,  and  tiot  the  probable  extent  of 
their  misfortune.  He  himfelf  in  the  Iatefl  moments  of  his 
life  mult  have  known — nay  he  did  know — that  the  public 
he  had  endeavoured  to  ferve  and  to  inftruft,  have  ever  been 
alive  to  cafes  much  lefs  powerfully  claimant  on  their  feelings, 
their  generofity,  and  their  jufliee.  Thefe  children  cannot  be 
forfaken  by  the  numerous  and  affluent  individuals  who  elieemed 
his  virtues  and  revered  his  talents:  When  it  Ihall  be  known 
that  his  Lectures  on  Zoonomia  are  to  be  publiftied  by  a  fub- 
fcription  defined  to  the  purpofe  of  affording  them  an  humble, 
but  independent  fupporl,  they  will  moft  afTuredly  find  the  lofs 
of  their  pjfent  fupplied  in  this  refpect,  by  that  ready  benevo¬ 
lence  w^rch  is  fo  peculiarly  chara6teriflic  of  our  country.  It 
is  intended  to  addrefs  the  Public  at  the  feafon  when  the’ town 
fills  ;  but  in  the  mean  time  the  Royai  Inftitution  have  permit¬ 
ted  the  work  to  be  printed  at  their  prefs,  and  have  ordered  a 
donation  worthy  of  the  Ipirit  and  liberality  of  their  views. 
Several  gentlemen  have  alfo  fubfcribed,  and  I  am  authorized 
to  allure  the  friends  of  this  laudable  undertaking,  that  fubfcrip- 
tions  are  received  at  the  houfe  of  the  Royal  Inftitution.  I 
fliall  myfelf  be  very  happy  to  afford  any  farther  information  to 
enquirers. 


Mr.  Notlem  will  have  the  goodncfs  to  point  out  the  Volume  and 
Page  of  the  paflage  for  which  he  withes  to  have  an  explanation. 
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ARTICLE  I. 

Obferrations  upon  fome  remarkable  Wells  near  the  Sea  Coaft  at 
Brighthelmjione,  and  other  Places  contiguous.  By  the  Rev. 

W.  Pearson,  P.  R.  I.  From  the  Author . 

In  Fifher's  “  Defcription  of  Brighthelmftone,  and  the  adja- The  weHs  near 
cent  country,”  (p,  38,  fourth  edition)  it  is  faid  that  “  water  is **ri 
procured  at  Brighton  from  wells  of  confiderable  depth,  and  empty  at  high 
being  filtered  through  chalk,  of  which  thefe  parts  are  one  im-water>  and 
menfe  rock,  it  is  of  courfe  perfectly  cleared  of  every  fpecies 
of  foulnefs.  The  following  phenomenon  is  obfervable  in  fe~ 
veral  of  thefe  wells  ;  at  the  time  of  high  water  they  are  empty , 
and  at  low  water  they  are  full;”  likewile  under  the  article  Rot-  at  Rottingdeam 
tingdean  of  the  fame  pamphlet  we  read,  “  On  the  road  to 
Newhaven,  at  the  diftance  of  near  four  miles  from  Bright- 
helmftone,  lies  the  pleafant  and  delightful  village  of  Rotting- 
dean.  This  place  is  remarkable  for  its  wells,  which  are  nearly 
empty  at  high  water ,  but  which  rife  as  the  tide  declines.  Thefe 
affertions  appeared  on  perufal  fo  lingular,  that  I  formed  a  de¬ 
termination  of  availing  myfelf  of  the  opportunity  which  a  tem¬ 
porary  vifit  to  this  fafhionable  bathing  place  gave  me  in  the 
month  of  July  laft,  of  examining  how  far  the  flatements  in 
quehion  are  accurate;  accordingly  I  obtained  a  plumb  line, 
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anti  meafured  the  depths  of  th e  furface  and  bottom  refpe6tiveiy 
of  leveral  wells  in  different  weeks,  and  at  different  hours  of 
the  tide ;  the  refult  of  which  meafurements  turned  out  to  be  a 
convincing  proof  that  this  traditionary  report,  though  partially 
founded  in  fa6t,  has  been  greatly  exaggerated ;  but  whether 
or  not  for  the  purpofe  of  entertaining  the  vifitors  of  this  place, 
it  would  be  prefumptuous  to  determine.  At  the  time,  how¬ 
ever  of  my  vifit,  it  was  not  my  intention  to  lay  before  the  phi- 
lofophical  reader  any  obfervations  which  were  made,  but 
merely  to  regifler  them  by  way  of  private  amufement ;  which 
intention  would  have  been  adhered  to,  had  I  not  met  with  a 
paragraph  in  the  General  Evening  Poft  ofTuefday,  Aug.  24-, 
1802,  of  which  the  annexed  is  an  cxa<St  copy. — “  Rotting- 
dean,  four  miles  from  Brighton,  on  the  road  to  Newhaven,  is 
remarkable  for  the  lingular  variation  of  its  wells,  which  rife  as 
the  tide  declines,  and  are  nearly  empty  at  high  water  !  The  re¬ 
searches  of  philofophy  have  not  as  yet  been  able  to  affix  the 
caufe  of  this  apparent  contradiction  in  the  courfe  of  nature.” 
This  attempt  to  excite  a  more  general  aftonifhment  than  was 
excited  by  the  Brighthelmftone  guide  alone,  and  consequently 
to  call  the  attention  of  the  philofopher  to  inveftigate  the  tub- 
ject  before  us,  has  induced  me  to  recur  to  my  notes,  and  to 
tranfmit  for  your  Journal  the  deductions  I  had  made  from  them, 
in  order  to  fliow  that  there  is  no  apparent  contradiction  in  the 
phenomenon,  as  it  has  been  called,  of  the  Brighton  Wells. 

The  South  Downs,  which  conftitute  a  ridge  of  high  ground 
to  the  north  of  Brighton,  the  fummit  of  which  is  parallel  to 
Hoping  towards  the  fca  coatt,  have  their  gradual  flope  inclining  towards  the 
Brighton  j  fea  or  fouth  fide,  and  the  declivity,  which  approaches  more  to 
a  perpendicular  line,  facing  the  level  country  on  the  north  ; 
and  the  dip  of  the  ftratum  of  chalk,  and  confequently  of  its 
impermeable  bed,  is  in  a  direction  from  the  fummit  to  the  fea, 
upon  which  the  or  from  north  to  fouth  ;  the  rain  therefore  which  falls  upon 
thefe  Downs  may  be  expected  to  run  down  the  bed  of  the 
rocks  until  it  arrives  at  their  lower  extremity,  where,  if  it 
meet  with  any  oppofing  clay,  or  other  impermeable  fubftance, 
it  will  collect  into  a  body  of  water,  and,  as  it  collects,  rife 
through  the  crevices  of  die  rock  and  fuperincumbent  perme- 
and  form  fprings  able  earth,  till  it  thews  itfelf  in  the  form  of  fprings.  This  rea- 
at  its  lower  ex-  f()ning,  if  my  recollection  be  perfect,  is  agreeable  to  the  theory 
of  Mr.  Pilkington,  whole  fuccefs  in  draining  and  tapping 
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fpFings  is  now  pretty  generally  known  ;  and  in  conformity  to 

it  I  was  led  to  fearch  in  the  firft  place  for  the  lower  extremity 

of  the  rock,  which  I  found  was  upon  the  Jhore,  near  the  lepa- 

ration  between  the  rounded  ftones  and  fand,  at  from  thirty  to 

forty  yards  by  eftimation  below  the  bank.  Here,  as  I  had  which  make 

previoufly  fuppofed,  I  found  the  frefh  water  continue  to  fpring  the* fe%a  at  the° 

Or  gufh  out  conftantly  in  a  line  extending  parallel  to  the  bank,  diftance  of  thirty 

both  to  the  eaft  and  weft  of  Brighton  as  far  as  I  examined.  °r  forty 

In  this  line  then  are  tituated  the  natural fp rings  of  the  place,  water  bank. 

which,  if  the  fea  were  remote,  would  be  not  only  perennial, 

but  probably  would  emit  an  equal  *  quantity  of  water  at  all 

times;  but  in  every  tide  the  fea  covers  this  line  of  natural  Thefe fprings 

fprings,  from  three  to  fix  feet  we  will  fuppofe,  according  to  ^  fea  evely^ 

the  ftate  of  the  moon,  wind,  &c.  fo  that  the  frelh  water  is  tide; 

prevented  from  making  its  efcape  by  the  heavier  fuperincum- 

bent  fait  water  of  the  fea,  the  confequence  of  which  is,  that, 

from  the  time  the  fait  water  covers  this  line,  the  frefh  water  and  confequent- 

begins  to  accumulate  in  the  bed  of  the  rock  and  inclined  rock  the  ,uPPer 
....  .  .  water  is  pre- 

itfelf,  as  high  at  leaft  as  the  furface  of  the  tide.  During  the  vented  from 

time  therefore  that  the  tide  continues  above  this  line,  the  frefh  commS  down; 

water  is  pent  up  in  the  rock  at  a  diftance  fufficiently  remote 

from  the  fea,  to  exhibit  a  perceptible  rife  in  the  artificial  wells  and  the  wells 

fouthvvard  of  the  bank,  which  are  dug  down  into  the  bottom  become  ^uller » 

of  the  rock.  That  this  (liould  be  the  cafe  to  a  certain  extent 

it  was  natural  to  expedt,  but  zvhat  period  of  time  Jhould  elapfe  not  at  high  iva* 

between  the  inftant  of  the  tide’s  arriving  at  the  line  of  the  na- ter  Plater. 

tural  fprings,  and  the  inftant  of  a  perceptible  rife  commencing 

in  the  artificial  wells,  at  fome  diftance  from  that  line,  can  only 

be  afcertained  bv  a&ual  obfervation,  for  both  the  diftance  of 

the  wells,  and  number  as  well  as  capacity  of  the  fmall  natural 

du6ts  that  convey  the  water  muft  be  taken  into  the  confidera* 

tion,  if  an  attempt  were  made  to  inftitute  a  calculation,  and  I 

confefs  my  memoranda  are  rather  deficient  in  this  refpect ; 

my  attention  having  been  diredted  more  particularly  to  afcer-  Obfervatlons  as 

tain  the  ftates  of  the  tide  when  the  wells  were  at  the  two  ex-tothe  fa&s, 

tremes  of  rifing  and  falling,  which  times  are  erroneoufly  af- 

ferted  to  be  about  fix  hours  from  being  contemporary  with  the 


•  The  reafon  for  this  fuppofition  is,  that  the  quantity  of  inclined 
furface  is  very  confiderable,  and  is  alfo  contiguous  to  the  fea,  where 
fliowers  are  frequent. — W.  P. 
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influx  and  efflux  of  the  tide.  The  two  wells,  which  were 
mod  convenient  for  examination,  were,  one  immediately  be¬ 
hind  Fi flier's  library,  and  another  in  a  little  office  at  a  fmall 
public  houfe  called  the  Dolphin,  near  the  foot  of  Eafl-flreet, 
which  the  fifttermen  ufe  for  procuring  water  for  tanning  their 
nets;  which  two  were  nearly  equally  diftant  from  the  bank, 
and  fubje6t  to  the  fame  alternations  of  riling  and  falling. 

The  deductions  which  were  made  from  a  variety  of  mea- 
furements  were  as  follow  : 

1 .  The  wells  are  mofi  filled  with  water  when  the  tide  is  re¬ 
tiring  from  the  line  of  the  natural  fprings;  evidently  becaufe 
the  accumulation  of  frefh  water  continues  as  long  as  the  fait 
water  is  above  the  faid  line. 

The  fprmgs  are  2.  The  whole  continuance  of  the  tide  above  the  line  of  the 

covered  four  r  .  .  rr ...  .  ,  r 

hours  by  the  fea;*Prings>  or  tune  of  filling,  appears  on  an  average  about  lour 
hours. 

and^uncovered  3.  The  whole  time  of  emptying  feems  to  be  about  fix  hours. 

A  Shallow  well  4.  The  well  at  the  Dolphin  is  about  three  hours  quite  empty 

becomes  quite  fii  every  tide,  but  the  other,  which  is  deeper,  is  never  quito 

empty  :  a  deeper 

not  fo.  empty. 

Particulars,  5.  At  two  hours  after  high  water  on  the  16th  of  July,  viz. 

one  day  and  a  half  after  full  moon,  the  water  in  the  well  at 
the  Dolphin  was  two  yards  deep. 

6.  The  fifliermen  who  ufed  the  well  at  the  Dolphin,  in¬ 
formed  me  that  they  knew  vetywell  that  the  water  in  the  wells 
rofe  to  the  greatefl  height  at  two  hours  after  high  water,  and 
were  at  the  lowed  two  hours  after  low  water,  which  infor¬ 
mation  accords  with  my  obfervations. 

The  water  frefh.  7 .  The  water  always  tafted  frefh  and  pleafant. 

A  remote  well  8.  A  well  about  170  yards  more  remote  from  the  fea  than 

fcarceiy  vanes.  Gf  the  Dolphin,  in  a  direction  towards  the  market,  never 
varied  more  than  three  inches  and  a  half  in  depth  at  the  dif¬ 
ferent  times  of  obfervation. 

Why  the  deeper  9.  The  well  near  Fifher's  is  eight  yards  and  30  inches  deep, 
which  depth  is  probably  below  the  line  of  the  natural  fprings, 
and  therefore  it  contains  water  at  all  times;  but  the  other  is 
not  fo  deep,  and  therefore  lofes  all  its  water  every  tide. 

From  thefe  deductions  it  will,  I  prefume,  appear  evident 
not  only  that  the  accounts  which  have  been  circulated  refpeCt- 
ing  the  wells  at  Brighton,  Rottingdean,  and  other  villages 
contiguous  to  the  Suflex  coafl,  are  erroneous,  but  alfo  that  a 

fatisfaCtory 
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fatisfadtory  reafon  may  be  given  for  their  reciprocation,  which* 

though  not  contemporary  with  the  ebbing  and  flowing  of  the 

tide,  is  yet  fo  far  dependent  upon  it,  as  to  follow  it  at  an  in-  it  refembles  a 

terval  of  two  hours,  but  in  fuch  a  way  that  the  immediate  in-  1’lver  tlJe>  Pr°- 

•  iini  ri  /•>  duced  on  the 

fiuence  of  the  tide  upon  it  only  lafts  about  four  hours  out  or  the  fre^  water  by- 

twelve,  notwithflanding  the  efFedt  produced  in  that  time  re-tflefea: 

,  r  .  ,  ,  •  •  i  n  j  l‘he  that  it  is 

quires  nearly  fix  more  to  put  the  wells  into  their  original  ltate  jafer.  anahas 

of  vacuity  or  reft.  its  ebb  longer 

Laflly,  the  fame  reafoning  which  accounts  for  the  alternate 

rifing  and  falling  of  the  water  in  the  artificial  wells,  makes  it  flowed  down  a 

more  than  probable,  that  if  the  line  of  the  natural  fprings  had  ^alTthe  hh>hcft 

been  below  the  low-water  mark,  the  artificial  wells  would  tide,  the  ftream 

have  been  not  only  required  to  be  deeper,  but  would  have  would  always 

been  invariable  in  quantity  ;  alfo,  that  if  the  faid  line  had  been 

above  high-water  mark,  it  would  have  been  in  vain  to  have 

dug  for  water  into  the  rock  above,  whilft  there  continued  a 

natural  iffue  below :  and  fhould  it  be  afked,  why  the  water 

that  has  an  immediate  communication  occafionally  with  the  fea 

yet  continues/?’^,  the  fame  anfwer  may  be  given  that  will 

apply  in  the  cafe  of  frefh  water  being  driven  back  to  Chelfea 

and  Putney  at  every  fucceffive  tide  that  enters  the  mouth  of 

the  Thames. 

Parfon’s  Green ,  Aug.  29,  1802. 
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II. 

On  the  Theory  of  Galvanipn .  John  Bo  stock,  M.  D. 

From  the  Author. 

HP 

JL  HE  following  Paper  contains  fome  remarks  upon  the  elec- Gal  vanifm  and 
trical  pile  of  Volta,  principally  made  with  a  view  to  illuftrate  are 

and  confirm  the  theory  of  its  adtion,  which  I  propofed  in  my 
former  communication. 

1.  With  refpedt  to  the  nature  of  the  agent  producing  the 
phenomena  of  galvanifm,  there  can  fcarcely  remain  any  rea- 
fonable  doubt  of  its  porfedt  identity  with  the  eledfric  fluid. 

The  apparent  diflimilarity  in  the  effedts  of  an  electrical  ma¬ 
chine  and  a  galvanic  pile  has  been  fufficiently  accounted  fori 
without  fuppofing  any  thing  effentially  different  in  t heir  nature, 
and  we  feem  enabled  by  proper  management  to  produce  from 

cither 
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either  apparatus  at  pleafure  every  effect  of  galvanifm  ftridtly 
But  elc&ricity  fo  cajjecj 

or  of  ele&ricitv.  There  appears  however  to  be  a 

is  produced  in.  .  J  •  * 

the  pile.  great  difference  in  their  mode  of  adtion  ;  in  the  pile  the  fluid 

is  a&ually  generated,  whereas  in  the  machine  it  is  merely 
transferred  from  one  body,  where  it  previoufiy  exifted  in  a 
difengaged  ftate,  to  another  body.  In  fupport  of  this  pofition 
it  may  be  alledged,  that  the  energy  of  the  pile  is  found  to  be 
materially  increafed  by  being  infulated,  whereas  in  the  com¬ 
mon  machine  it  is  impoffible  to  produce  any  confiderabfe  de¬ 
gree  of  excitement  *,  unlefs  there  be  a  communication  formed 
by  a  condudlor  between  the  1  ubber  and  the  furface  of  the  earth. 
Dr.  Woollafton,  who  has  throwm  fo  much  light  upon  this  fub- 
ject,  feems  to  have  carried  too  far  the  analogy  between  the 
methods  of  exciting  the  eledtric  fluid,  when  he  confiders  the 
The  pile  is  con-  oxidation  of  the  amalgam  on  the  culhion,  as  more  than  a  fe- 
ratvgy  and^he"  condary  eaufe  in  the  operation  of  the  eledtrical  machine.  By 
eledtric  machine  confidering  the  pile  as  a  generating,  and  the  other  as  only  a 
apparatus*”^  collecting  apparatus,  we  may  aflign  a  probable  eaufe  for  the 
vivid  fparks,  the  bright  flafhes,  and  the  more  confiderable 
marks  of  excitement  which  are  exhibited  by  the  common  ma¬ 
chine  ;  in  this  latter  cafe  a  quantity  of  electric  fluid  derived 
from  the  neighbouring  bodies,  is  as  it  were  forcibly  detained 
in  the  apparatus,  and  is  ready  to  efeape  to  every  fubftance 
for  which  it  poffeifes  any  degree  of  affinity ;  whereas  in  the 
pile,  though  there  is  a  rapid  and  conftant  produdtion  of  elec¬ 
tricity,  yet  being  derived  from  a  change  which  takes  place  in 
its  own  compofition,  by  which  different  parts  of  it  appear  to 
acquire  different  capacities  for  the  eleftric  fluid,  it  feems  little 
difpofed  to  enter  into  any  combination  with  the  furrounding 
bodies,  and  is  only  brought  into  action  by  the  approximation 
of  the  different  parts  of  the  apparatus  itfelf. 

The  effe£t$  of  It  wasjuftly  remarked  by  Mr.  Nicholfon,  that  the  peculiar 
the  pile  has  been  effe<^s  of  the  pile  may  be  aferibed  to  the  eledtric  fluid  exifting 

alcribed  to  its  .  .  .  r  J.  b 

great  quantity  of  m  it  in  a  large  quantity,  but  at  a  low  degree  of  intenfity. 

eledhicity  at  a  This  confideration  eafily  explains  all  the  Angular  properties  of 

intenfity ,  ^  apparafUSj  but  ft  flip  remains  to  be  afeertained  by  what 

*  This  is  an  overfiiht.  In  fa£t,  the  ground  ferves  only  to  form 
a  communication  between  the  receiving  condu&or  and  the  cufhion, 
and  the  excitation  is  fully  as  ftrong  when  the  current  is  made  to  fly 
from  the  plus  to  the'minus  conduflor,  when  both  are  infulated.- --N. 


means 
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means  this  difference  of  intenfity  is  produced.  By  different 
degrees  of  electrical  intenfity  it  is  generally  underftood,  that 
the  fame  quantity  of  uncombined  *  eledtric  matter  may  be  dif- 
fufed  through  a  greater  or  lefs  fpace,  and  in  confequence  of 
this,  as  it  exifis  in  a  fiate  of  concentration  or  dilution,  it  will 
exhibit  effects  more  or  lefs  violent.  In  the  galvanic  pile  it 
might  have  been  fuppofed  from  the  fmall  bulk  of  the  apparatus, 
that  a  large  quantity  of  electric  matter  could  not  have  exifted 
in  it  except  in  a  concentrated  fiate,  but  we  find  that  the  con¬ 
trary  is  invariably  the  cafe  ;  nor  has  any  method  been  hitherto 
contrived  by  which  the  eledtricity  of  the  pile  can  be  made  to 
exhibit  the  fame  marks  of  intenfity  with  that  of  the  common 
machine.  Future  experiments  will  probably  enable  us  to  de-but  the  nature 

termine  with  more  precifion  in  what  the  difference  between  a°t  the  differences 

n  .  or  intenfity  have 

greater  or  lefs  intenfity  confiffs ;  poffibly  the  eledtric  fluid,  asnotbeen  ex- 

is  the  cafe  with  many  other  bodies,  may  differ  in  its  nature  pained. 

according  to  the  method  employed  for  extricating  it  from  the 

fubffanees  wfith  which  it  was  previoufly  united. 

2.  That  the  extrication  of  the  eledtric  fluid  in  the  pile  of  The  ele&ricity 

Volta  depends  upon  the  rapidity  with  which  the  furface  of  the  the  Plle  de- 
.......  .  .  ,  pends  on  the  ra- 

metal  is  oxidated,  after  the  experiments  which  have  been  p;dity  of  oxida- 

performed,  and  particularly  thofe  of  Mr.  Davy,  feems  to  re~tion> 
quire  no  farther  proof.  It  is  however  not  only  neceffary  that 
the  fluid  fhould  be  extricated,  but  that  when  difengaged  it  be 
concentrated  and  carried  forward  in  a  uniform  diredtion.  This 
confideration  clearly  explains  the  reafon  why  in  the  conffruc- 
tion  of  a  pile  there  muff;  either  be  two  metals  employed,  which 
are  differently  adted  upon  by  the  interpofed  fluid,  or  that  the 
different  furfaces  of  the  fame  metal  be  fubjedied  to  the  adtion 
of  different  fluids.  Dr.  Van  Marum  conceives  it  impoflibleDr#  Van  Marum 
that  the  extrication  of  the  electric  fluid  can  depend  upon  the  denies  this* 
oxidation  of  the  metals,  becaufe  he  found  that  the  pile  acted 
more  powerfully  when  he  ufed  the  muriate  of  ammoniac,  than 
when  a  diluted  acid  was  employed  ;  but  the  objection  of  the 
learned  experimenter  is  fufhciently  obviated  by  the  confide¬ 
ration  fuggeffed  above.  He  farther  alledges  in  fupport  of  his  particularly  be- 
opinion,  that  a  pile  with  potafli  interpofed  between  the  plates  f^rdedgalvanTm 
acted  very  powerfully,  though  no  oxidation  was  produced.  1  without  oxida- 

have  repeated  this  experiment,  and  have  on  the  contrary  uni-f10nh 

r  but  the  contrary 

proved  to  be  the 

*  Or  uncompenfated  by  its  oppofite.---N.  fa&. 

formly 
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formly  found  the  furface  of  the  zinc  covered  with  a  white 
cruft  ;  in  this  cafe  the  water  employed  in  diffolving  the  potafh, 
oxidates  the  zinc  in  confequence  of  the  attraction  which  fub- 
fifts  between  the  oxide  of  zinc  and  the  fixed  alkali.  We  con¬ 
clude  it  to  be  a  general  fadl,  that  whenever  a  metal  is  oxi- 
Probably  the dif-  dated  the  eledtric  fluid  is  difengaged,  and  it  is  probable  that 
engagement  of  reverfe  Qf  this  propofition  will  be  found  to  be  true,  viz. 
wavs  attended  that  whenever  eledtricity  is  difengaged  from  a  metal  it  becomes 
with  oxidation  oxidated.  It  will  appear  therefore,  that  the  experiments 
which  were  made  with  fo  much  accuracy  by  Sig.  Volta,  upon 
the  different  electricities  produced  in  metals  by  mutual  con- 
tadl,  though  certainly  inadequate  to  form  a  complete  theory 
of  the  adtion  of  the  pile,  are  yet  not  to  be  difregarded  in  our 
The  true  theory  attempts  to  increafe  the  power  of  the  apparatus.  In  order  that 
[“PPo^tobe  ^s  conftru£tion  be  adapted  for  exhibiting  the  greateft  energy, 
combined  with  it  will  be  neceflary  both  that  the  metals  employed  be  fuch  as 
that  of  oxida-  to  produce  a  current  of  electricity  when  brought  into  contact, 
and  alfo  that  the  interpofed  fluid  fhould  rapidly  oxidate  one  of 
the  metals  without  exercifing  any  adtion  upon  the  other.  The 
combination  of  zinc  and  ftlver  anfwers  the  firft  of  thefe  con¬ 
ditions,  and  accordingly  affords  the  beft  materials  for  the  for¬ 
mation  of  the  pile.  With  refpect  to  the  interpofed  folution, 
the  muriates,  and  particularly  the  muriate  of  ammoniac,  have 
for  the  moft  part  been  found  the  moft  efficacious,  probably  in 
confequence  of  the  attraction  which  fubftfts  between  zinc  and 
the  muriatic  acid.  The  muriate  of  ammoniac  is  known  how¬ 
ever  to  adt  readily  upon  copper  as  well  as  upon  zinc,  and  yet 
we  find  that  this  fait  in  a  ftate  of  folution  powerfully  excites 
the  energy  of  a  pile  compofed  of  zinc  and  copper,  a  fadt  which 
feems  to  militate  againft  our  hypothefis.  With  a  view  to  ik 
luftrate  this  point  the  following  experiments  were  performed  : 
Exper.  I.  Zinc  lft-  A  piece  of  zinc  was  expofed  to  the  adtion  of  a  faturated 

expofed  to  fatu-  folution  of  the  muriate  of  ammoniac,  a  fmall  quantity  of  hi- 
rated  folution  of*  .  j*/*  1  xi_  n  •  j  •  i  re* 

muriate  of  am-  dmgen  gas  was  dilengaged,  the  fluid  acquired  an  excels  of 

monia  caufed  alkali,  and  after  fome  time  the  metal  became  covered  with  a 

dr  gen^  ibforbed  white  cruft.  2.  A  clean  plate  of  copper  was  placed  horizon- 

fome  acid,  and  tally  in  a  folution  of  the  muriate  of  ammoniac ;  after  a  few 

became  white.  hours  the  upper  furface  of  the  metal  was  covered  with  a  bright 
Exp.  a.  Copper  rr  ° 

in  like  circum-  green  cruft,  while  the  under  furface  became  beautifully  ftud- 

ftanccs  was  ox-  ^ed  wjth  fmall,  tranfparent,  and  nearly  colourlefs  cryftals. 
ided  andab-  _  *  ,  .  J  J 

forbedacid.  See.  Thefe  cryftals  after  expolure  to  the  air  aflumed  a  green  hue, 

fimilar 
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fimilar  to  that  of  the  cruft  on  the  other  fide  of  the  copper. 

This  green  cruft  was  fcarcely  adted  upon  by  water,  but  was 
rapidly  diffolved  by  ammoniac,  and  the  folution  became  of  a 
deep  blue  colour.  It  feemed  therefore  to  be  a  muriated  oxide 
of  copper.  The  cryftals  were  only  in  part  foluble  in  water, 
the  infoluble  part  became  brownifh  ;  it  was  quickly  diffolved 
by  ammoniac,  and  a  deep  blue  was  produced.  The  water  in 
which  the  cryftals  had  been  digefted  wras  without  colour  or 
fmell,  but  upon  the  addition  of  a  few  drops  of  cauftic  potafli, 
it  exhaled  a  ftrong  odour  of  ammoniac.  Thefe  cryftals  there¬ 
fore  appeared  to  confift  of  muriate  of  ammoniac  united  to  a 
quantify  of  the  oxide,  or  muriate  of  copper.  The  fides  of  the 
glafs  were  lined  with  a  coating  of  the  green  oxide,  and  as  the 
ammoniac  continued  to  evaporate,  the  quantity  of  this  oxide  ■< 
was  increafed.  The  fluid  in  which  the  copper  had  been  di¬ 
gefted  exhibited  alkaline  properties,  and  was  of  a  deep  blue 
colour  ;  it  contained  the  ammoniated  oxide  of  copper.  3.  A  Exper.  3,  Zinc 

piece  of  zinc  and  a  piece  of  copper  fimilar  to  thofe  employed  conta&hTiTfi- 

in  the  former  experiments,  were  placed  in  a  folution  of  the  rnilar  folution ; 

muriate  of  ammoniac  in  contact  with  each  other.  The  zinc  z,incoa^  WdS 

acted  on. 

was  oxidated  as  in  the  former  cafe,  but  the  fluid  remained  co- 
lourlefs,  and  the  copper  acquired  np  green  cruft  ;  though  after 
being  removed  from  the  liquor  and  expofed  for  fome  time  to 
the  atmofphere,  it  gradually  acquired  a  thin  covering  of  oxide. 

The  liquor  appeared  to  confift  of  muriate  of  ammoniac  with  a 
fmall  excefs  of  alkali.  In  this  experiment  we  may  conjedture, 
that  the  zinc  pofleffing  a  ftronger  attraction  for  oxigen  than  the 
copper,  abftradts  it  from  the  water,  and  the  hidrogen  which 
is  then  difengaged  either  prevents  the  oxidation  of  the  copper 
from  taking  place,  or  reduces  the  oxide  as  quickly  as  it  is 
formed.  4.  When  the  zinc  and  copper  were  placed  in  fepa-  Exper.  4.  Zinc 
rate  glades  of  the  folution  of  the  muriate  of  ammoniac,  and  and  C0PPer  ex- 
the  metals  were  connedted  by  a  filver  wire,  the  zinc  became  buteinafeparate> 
oxidated  as  ufuai :  the  copper  was  in  appearance  fcarcely  veflels,  and  corn- 
acted  upon,  but  the  fluid  acquired  a  blue  tinge,  which  proves  ^e^winf,  the 
that  the  ammoniated  oxide  of  copper  is  formed,  and  confe-  copper  was  little 
quently  that  the  muriate  of  ammoniac  and  water  are  decom- 

1  J  Hence  a  pile  of 

pofed,  and  the  copper  oxidated,  though  thefe  effects  take  zinc  and  copper 

place  to  a  much  lefs  extent  than  in  the  fecond  experiment.  ™ay  be  confi- 
1  1  dered  as  if  one 

The  general  refults  are  favourable  to  our  hypothefis.  as  we  0f  the  metals 

learn 
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only  were  oxld- 
able  by  mur. 
acid. 

On  the  differ¬ 
ence  of  the  eledt, 
at  the  ends  of 
the  pile. 


learn  from  them  that  the  action  of  the  muriate  of  ammoniac 
upon  copper  is  in  a  great  meafure  fufpended  when  the  copper 
is  in  contact  with  zinc. 

3.  Before  we  can  arrive  at  a  perfect  theory  of  the  galvanic 
apparatus,  it  is  neceflary  to  afcertain  what  is  the  elfential  differ¬ 
ence  between  the  condition  of  the  electric  fluid,  as  itexifts  in 
the  two  ends  of  the  pile.  It  is  eflabliihed  decidedly  by  the  ex¬ 
periments  of  Van  Marum,  that  the  fluid  exifits  in  the  pofitive 
Bate  at  what  is  called  the  zinc  end,  and  in  the  negative  at  the 
oppofite  extremity.  When  the  materials  are  arranged  in  the 
order  of  filver,  zinc,  and  card,  it  is  evident  that  the  end  from 
which  the  electric  fluid  is  difcharged  in  the  pofitive  Bate,  is  the 
one  contiguous  to  the  oxidating  furface  of  the  zinc.  It  is  not 
altogether  determined  in  what  confiBs  the  difference  between 
the  pofitive  and  negative  electricities,  but  it  is  generally  fup- 
pofed  to  depend  upon  the  fluid  being  contained  in  bodies  in  a 
greater  or  lefs  quantity  than  their  natural  proportion.  Let  us 
examine  how  far  this  takes  place  in  the  pile  of  Volta.  We 
may  confider  each  pair  of  metallic  plates  with  the  interpofed 
fluid  as  a  complete  apparatus  for  evolving  and  receiving  the 
eleCtric  matter;  and  to  whatever  extent  the  pile  is  increafed, 
we  fhall  have  merely  a  repetition  of  the  fame  aCtion.  Let  Z, 
fig.  3,  plate  8,  reprefent  the  plate  of  zinc,  F  the  interpofed 
fluid,  and  S  the  plate  of  filver.  At  the  furface  of  the  zinc,  c  d, 
the  eleCtric  matter  is  difengaged  in  confequence  of  the  oxida¬ 
tion  of  the  metal ;  this  difengaged  electricity  is  carried  acrofs 
the  fluid,  and  enters  the  furface  of  the  filver  e  /,  and  being  then 
diffufed  through  the  body  of  this  plate,  the  whole  of  the  filver 
acquires  the  pofitive  Bate,  and  confequently  i  becomes  the  po¬ 
fitive  and  k  the  negative  end  of  this  little  apparatus.  Does  the 
plate  of  zinc  in  this  cafe  become  abfolutely  or  only  relatively 
negative?  It  might  be  fuppofed  that  no  other  part  of  the  zinc 
fliould  have  its  electricity  charged  except  that  which  is  oxi¬ 
dated  ;  yet  from  the  experiments  of  Van  Marum  and  others  we 
are  led  to  conclude,  that  the  zinc  becomes  abfolutely  negative 
through  its  whole  lubflance.  Dr.  Van  Marum  informs  us,  that 
when  the  wire  of  a  Leyden  phial  was  applied  to  the  negative 
end  of  his  large  pile,  the  infide  of  the  jar  became  charged  with 
negative  electricity  ;  and  as  there  does  not  appear  to  have  been 
any  connexion  between  the  external  coating  and  the  other  end 

of 
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of  the  pile,  we  mull  conclude  that  the  zinc  plate  becomes  abio- 
lutely  negative  through  its  whole  fubftance.  If  the  zinc  be¬ 
came  negative  only  in  relation  to  the  quantity  of  electricity  ac¬ 
cumulated  in  the  filver,  it  would  follow  that  the  fame  effeCts 
fhould  be  produced  whether  the  fiver  was  connected  with  the 
negative  end  of  the  pile,  or  with  any  other  metallic  fubltance 
of  equal  bulk  ;  but  this  is  direCtly  contrary  to  fact.  Befides  a^‘reCt»onof  die 
variety  in  the  quantity  or  quality  of  the  eleCtricity,  another  ma-current* 
terial  difference  between  the  two  ends  of  the  pile  is  the  direc¬ 
tion  of  the  current.  While  the  eleCtric  matter  is  difengaged 
from  the  oxidating  furface,  it  feems  impoffible  to  imagine  that 
it  can  be  received  again  by  the  fame  furface  from  which  it  has 
been  difeharged,  and  which  is  continually  difeharging  frefh 
quantities  of  the  fluid.  The  eleCtricity  is  therefore  neceffarily  , 
diffuied  through  the  interpofed  liquid,  and  from  this  is  taken  up 
by  the  oppofite  metallic  furface.  Upon  the  uniform  direction 
of  its  current  it  is  that  the  aCtion  of  the  apparatus  efientially  de¬ 
pends  ;  and  accordingly  we  find  that  its  effects  are  fufpended 
when  it  is  altogether  furrounded  with  water,  or  even  when 
the  external  edges  of  the  plates  are  moiftened.  It  is  a  very  Limit  of  eledtri* 
curious  circumftance  in  the  operation  of  this  apparatus,  that  itzauon* 
does  not  appear  capable  of  having  its  power  augmented  by 
permitting  the  eleCtricity  to  become  accumulated  in  it.  The 
oxidating  furfaces  of  the  zinc  are  continually  difeharging  a  large 
quantity  of  eleCtricity,  all  of  which  is  carried  forward  to  the 
pofitive  extremity,  and  does  not  appear  to  efcape  from  it ;  yet 
after  the  two  ends  of  the  pile  have  been  brought  to  an  equili¬ 
brium  by  means  of  an  uniting  conductor,  the  energy  and  in- 
tenfity  of  the  apparatus  are  inftantaneoufly  reftored  to  as  great 
a  degree  as  before  the  difeharge.  Upon  the  whole  it  may  be 
inferred,  that  though  the  two  extremities  of  the  pile  differ  from 
each  other  in  the  abfolute  quantity  of  ele&ricity  which  they 
contain,  yet  there  is  reafon  to  fuppofe  that  fome  farther  altera¬ 
tion  is  effected,  which  at  prefent  we  are  unable  to  explain. 

4.  With  refpeCt  to  the  operation  which  takes  place  at  the  ends  Effedts  at  the 

of  the  wires  in  the  interrupted  circuit,  whatever  idea  we  mayen.dso^  th« 

»  wjres 

adopt  of  the  comparative  hates  of  the  eleCtric  fluid  in  the  two 
extremities  of  the  pile,  we  can  fcarcely  doubt  that  it  proceeds 
from  the  pofitive  to  the  negative  end,  or  from  the  wire  which 
emits  oxigen  to  that  which  emits  hidrogen.  The  oxigen  which 
is  difengaged  from  the  pofitive  or  difeharging  wire,  muft  necef¬ 
farily 
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I m me r fed  in  am 
monia. 


Azote  and  hidro 
gen  evolved  by 
platina  wires  in 
ammonia. 

Gold  wires  j 


corrofion; 


farily  cither  proceed  from  the  wire  itfelf,  or  be  di (engaged 
from  the  fluid  in  which  the  wire  terminates.  Jt  it  proceed 
from  the  wire  itfelf,  we  may  conclude  that  in  whatever  fluid 
the  wire  is  plunged,  the  oxigen  will  ftill  be  emitted,  except  the 
fluid  fliou Id  itfelf  polfefs  an  attraction  for  oxigen.  Upon  the 
other  fuppofition,  however,  that  the  oxigen  proceeds  from  ihc 
decompofition  of  the  fluid,  in  confecjuence  of  the  electricity 
uniting  itfelf  to  hidrogen  in  its  pailage  between  the  wires,  we 
may  expect  to  be  able  to  fufpend  the  production  of  oxigen,  by 
prelenting  to  the  wire  a  liquid  which  contains  hidrogen  united 
to  fome  other  element.  The  liquid  eauftic  ammoniac  promifes 
to  anlwerall  the  requifite  purpofes,  and  we  fhall  find  that  the 
experiments  made  upon  it  by  Mr.  Cruickfhank  and  Mr.  Davy, 
though  not  precifely  fimilar  in  their  refults,  afford  eonclufions 
not  unfavourable  to  our  hypothefis.  Mr.  Cruickfhank  em¬ 
ployed  wires  of  platina,  and  when  thefe  were  connected  with 
the  pile,  and  permitted  to  terminate  in  ammoniac,  he  found 
that  the  gafes  evolved  were  azote  and  hidrogen,  with  fo  fmall  a 
mixture  of  oxigen  as  to  render  it  probable  that  this  latter  fub- 
l'tance  proceeded  rather  from  fome  accidental  eircum fiance, 
than  from  the  effential  nature  of  the  operation.  Mr.  Davy 
ufed  gold  wires  which  terminated  in  two  glaffes  of  ammoniac, 
connected  to  each  other  by  means  of  mufcular  fibres.  He 
found  that  the  pofitive  wire  evolved  gas  only  in  (mall  quantity, 
and  that  it  was  a  mixture  of  three  parts  of  oxigen  and  two  of 
azote,  while  the  other  wire  gave  out  hidrogen  in  confiderable 
quantity ;  the  pofitive  wire  was  vifibly  corroded.  I  was  for 
fome  time  at  alofs  to  reconcile  the  refults  of  thefe  able  experi¬ 
menters,  but  upon  reflection  I  was  led  to  conclude  that  the  va¬ 
riation  might  be  produced  in  part  from  the  nature  of  the  wires 
which  they  ufed,  and  partly  from  a  difference  in  the  energy  of 
their  refpe&ive  piles.  In  order  that  the  experiment  fliould  be 
unexceptionable,  it  is  neceffary  that  a  metallic  conductor  be  em¬ 
ployed  which  poffeffes  little  attraction  for  any  of  the  elements 
coinpofing  the  fluid  in  which  it  terminates  ;  as  by  this  precau¬ 
tion  any  change  of  compofition  which  takes  place  mu  ft  depend 
altogether  upon  the  affinities  of  the  ele&ric  fluid.  Gold  is  on 
this  account  lefs  proper  than  platina.  It  may  be  conjectured 
that  in  Mr.  Davy’s  experiment  with  gold  wires,  the  predif- 
poflng  affinity  of  the  oxide  of  this  metal  for  an  oxigenated  ni¬ 
tric  acid,  would  caufe  the  decompofition  of  a  portion  both  of 

the 


ON  THE  THEORY  OF  GALVANISM. 


77 


the  water  and  the  ammoniac,  and  that  the  oxigen  and  azote 
thus  liberated,  would  unite  together  in  Inch  proportion  as  to 
generate  a  folvent  for  the  metal.  We  fuppole  the  gas  which 
is  dilengaged  from  the  potitive  wire  to  be  produced  by  the  de- 
compolition  of  the  fluid  in  which  it  terminates,  in  conlequence 
of  the  ftrong  attraction  which  fubfifts  between  the  electric 
matter  and  hidrogen.  It  may  reafonably  be  inferred  that  there 
is  a  point  of  reciprocal  Saturation  between  thefe  fubftances,  or 
that  a  given  quantity  of  electricity  cannot  pals  between  the 
wires  unlefs  it  be  united  to  a  definite  quantity  of  hidrogen.  If 
the  electric  matter  in  the  pofitive  wire  exilf  there  only  in  a 
Small  quantity,  it  acquires  for  itfelf  a  Sufficient  proportion  of  hi¬ 
drogen  by  decompofing  the  ammoniac  alone;  but  when  the  The  folution  of 
apparatus  is  large  and  operates  with  energy,  the  ammoniac  is  alka]i°decomS  ^ 
inadequate  to  afford  the  neceffary  Supply  of  hidrogen,  and  the  pofed  by  a 

water  becomes  alfo  decompofed.  I  endeavoured  to  Submit  the  wefker  Power> 

1  .  and  alio  water  bv 

truth  of  this  conjecture  to  the  toft  of  experiment,  for  which  a  ftronger. 
purpole  gold  wires  were  employed  terminating  in  ammoniac.  Experiment, 
and  connected  in  different  inftances  with  a  greater  or  lefs  num¬ 
ber  of  metallic  plates.  The  refults  were  upon  the  whole  fa¬ 
vourable,  but  on  account  of  the  minute  quantities  of  gas  pro¬ 
cured,  I  was  unable  to  afeertain  its  nature  with  as  much  ac¬ 
curacy  as  was  defirable.  When  the  procefs  went  on  rapidly 
the  water  was  decompofed  as  well  as  the  ammoniac,  and  if  it 
was  continued  for  a  great  length  of  time,  the  ammoniac  at¬ 
tracted  carbonic  acid  gas  from  the  atmofphere,  and  thus  pro¬ 
duced  a  Source  of  error  in  the  refults.  Several  other  metallic 
bodies  which  were  interpofed  between  the  ends  of  the  pile, 
were  all  of  them  more  or  lefs  corroded  in  confequence  of  their 
ffrong  attraction  for  oxigen.  When  copper  and  tin  were 
ufed,  the  oxides  were  diffolved  by  the  ammoniac;  in  the  for¬ 
mer  cafe  this  wras  rendered  vifible  by  the  blue  colour  which  the 
liquor  affumed,  and  in  the  latter  by  the  precipitation  of  the 
oxide  of  tin  effected  by  the  addition  of  Sulphuric  acid.  The 
flips  of  tin  foil  which  were  employed  had  their  extremities 
changed  to  a  brown  colour,  particularly  that  which  wra$  con¬ 
nected  with  the  negative  end  of  the  apparatus. 

After  thefe  observations  upon  the  action  of  the  pofitive  wire.  The  minus  wire 
there  remains  little  to  be  added  on  the  lubjeCt  of  the  oppofite  the  pile, 
one;  it  merely  receives,  the  electric  fluid  after  its  patfage 
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through  the  water,  and  tranfmits  it  to  the  negative  end  of  the 
pile,  if  the  wire  terminate  in  pure  water,  the  hidrogen  is  dif- 
engaged  in  the  form  of  gas ;  but  if  a  metallic  fait  be  dilfolved 
in  the  water,  the  hidrogen  is  attradcd  by  the  oxide,  and  this 
lafl  reduced  to  the  date  of  a  metal.  The  phenomena  exhibit¬ 
ed  in  this  procefs  are  often  peculiarly  beautiful,  and  the  ex¬ 
treme  delicacy  which  the  apparatus  poffeffes  in  difcovering 
even  the  minuted  metallic  impregnations,  tuggeds  its  probable 
utility  in  the  analytical  operations  of  chemidry. 

How  far  galvan-  5.  A  very  intereding  fubjed  of  inquiry  here  prefents  itfelf, 

ifm  may  modify  vjz  jn  wpat  (Wree  will  our  theoretical  notions  of  the  action 
our  electric  the-  .  °  ...... 

ones.  and  properties  of  the  eledric  fluid  be  influenced  by  the  galva¬ 

nic  difcoveries  ?  The  theory  of  Dr.  Franklin,  as  well  as  the 
elegant  one  propofed  by  M.  AEpinus,  feems  to  be  adapted 
only  to  thofe  cafes  in  which  the  eledric  fluid  previoufly  exi fl¬ 
ing  in  bodies,  was  altered  either  with  refped  to  its  dilpofltion 
or  quantity.  But  we  are  now  in  pofleflion  of  an  apparatus  by 
which  it  is  actually  generated,  a  circumflance  with  which  wre 
were  until  lately  unacquainted,  and  confequently  our  hypolhe- 
fls,  being  a  general  deduction  from  facts,  will  at  lead  require  to 
be  extended,  perhaps  in  fome  indances  new -modelled. 

Chemical  theory  The  pile  of  Volta  affords  many  illuflrations  of  the  modern 
ne fi ted *by  Ihefe "  chemical  doctrines,  w’hich  appear  the  more  flriking  as  effected 
difcoveries.  by  experiments  made  with  a  different  objed  in  view',  and  pro¬ 
duced  by  an  agent  which  cannot  be  fuppofed  capable  of  affect¬ 
ing  the  refults.  The  grand  queflion  refpeding  the  decompod- 
tion  of  w'ater,  if  it  flood  in  need  of  farther  fupport,  derives 
powerful  confirmation  from  the  experiments  firfl  performed  by 
Mr.  Nicholfon  and  Mr.  Carlifle,  and  dnce  repeated  w'ith  va¬ 
rious  modifications.  The  experiments  made  with  the  galvanic 
apparatus  alfo  confirm  our  ideas  refpeding  the  compodtion  of 
ammoniac  and  nitric  acid,  and  confiderably  add  to  our  know¬ 
ledge  of  the  adion  which  takes  place  betwreen  acids  and  metals. 
They  beautifully  exhibit  the  powerful  effeds  produced  by  oxi- 
gen  and  hidrogen  w'hen  in  a  condenfed  or  uncombincd  date, 
and  promife  to  afford  the  chemifl  a  valuable  opportunity  of 
employing  in  his  different  operations  thefe  bodies  in  a  date  of 
ablolute  purity.  Every  one  intereded  in  the  progrefs  of  philo- 
fophical  knowledge,  will  regard  with  admiration  the  difcovery 
of  an  apparatus,  which  has  enabled  him  to  develope  fome  of 
4  the 
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the  moft  hidden  operations  of  nature,  and  will  confider  the 
name  of  Volta  as  worthy  to  be  clatfed  with  thole  of  Lavoifier, 
Prieftley,  Cavendilh,  and  the  other  illuftrious  founders  of  the 
pneumatic  chemiftry. 


III. 


A  Summary  of  the  moft  vfeful  Parts  of  Hydraulics,  chiefly  ex¬ 
tracted  and  abridged  from  Eytelwein’s  Handbuch  der  Mechanik 
und  der  Hydraulik.  Berlin,  1801 .  %  Thomas  Young, 

M.  D.  F.  R .  $. 

( Concluded  from  Page  35.) 

Chapter  9.  Of  the  motion  of  water  in  pipes.  Motion  of  water 

The  author  has  attempted  to  fimplify  this  fubjedt  nearly  in  m  pipes* 
the  fame  manner  as  that  of  the  motion  of  rivers,  and  appa¬ 
rently  with  confiderable  fuccefs.  He  obferves,  that  the  head 
of  water  may  be  divided  into  two  parts,  one  of  which  is  em¬ 
ployed  in  producing  velocity,  the  other  in  overcoming  the 
friction  :  that  the  height  employed  in  overcoming  the  fridtion 
mult  be  as  the  length  of  the  pipe  diredtly ;  and  alio  diredtly  as 
the  circumference  of  the  fedtion,  or  as  the  diameter  of  the  pipe, 
and  inverfely  as  the  content  of  the  fedtion,  or  as  the  fquare  of 
the  diameter  ;  that  is,  on  the  whole,  inverfely  as  the  diameter  ; 
this  height  too  mult  vary,  like  the  friction,  as  the  fquare  of  the 
velocity. 

Hence  /  =—.vr,f  denoting  the  height  due  to  the  fridtion,  To  find  the  ve- 

d  lecity  j 

and  a  a  conftant  quantity  :  therefore,  vx—^L.  Now  the 

at 

height  employed  on  the  fridtion,  correfponds  to  the  difference 
between  the  adtual  velocity  and  the  adtual  height,  or  f=h  —  0- 


where  b  is  the  coefficient  for  determining  the  velocity  from  the 

,  •  c  a  b'ldh—dvz  i  2  bzdh 

height;  conlequently,  vz=. - ,  and  vz~ _ 

abzl  .  abzl-\-cT 

Now  b=6.6,  and  from  Buat’s  experiments,  abx  is  determined 
to  be  .021 1,  which  agrees  the  moft  accurately  where  the  velo¬ 
city  is  between  6  and  24  inches  in  a  fecond.  Whence  we  have 


va  = 


' 
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4  l.edh 


or  v— 4-5.5  */ 


(  &  y 

v+wdy  ’ 


but  it  is  fome- 


.02 1 1  /-j-d  T  VH~' 

vvliat  more  accurate  to  make  v=50+/[- 

V 


all  the 


allowance  for 
flexure. 


dh  \ 

l-\-50dJ  * 

meafures  being  exprefied  in  Englifh  feet. 

When  the  pipe  is  bent  into  angles,  or  rather  arcs,  we  muft 
diminifh  the  velocity  thus  found,  by  taking  the  product  of  its 
fquare  multiplied  by  the  fum  of  the  lines  of  the  feveral  angles 
of  inflexion,  and  then  by  .0038  ;  which  will  give  the  degree 
of  pretfure  employed  in  overcoming  the  refinance  occationed 
by  the  angles:  and  deducing  this  height  from  the  height  cor¬ 
responding  to  the  velocity,  we  may  thence  find  the  corrected 
velocity. 

Compound  pipes.  Mr.  Eytehvein  proceeds  to  invefiigate,  both  theoretically 
and  experimentally,  the  difeharge  of  w'ater  by  compound  pipes, 
with  apertures  of  various  dimenfions  between  them  :  he  allows 
at  each  orifice  for  the  contraction  of  the  fiream,  and  calculates 
the  height  necetfary  to  produce  the  increafe  of  velocity  in  each 
infiance,  allowing  alfo  for  the  friction  of  the  pipe.  But  the 
velocity  thus  found  is  fomewhat  fmaller  than  the  refult  of  his 
experiments ;  probably  becaufe  the  whole  of  the  force  of  the 
water  accelerated  at  any  orifice,  is  not  immediately  lofi  as  loon 
as  it  arrives  at  a  wider  part  of  the  pipe.  Hie  afeent  of  water 
in  a  compound  pipe,  to  the  level  of  a  refervoir,  is  next  confi- 
dered,  a  cafe  which  often  occurs  in  pump-work  ;  and  an  ap¬ 
proximation  to  the  velocity  of  afeent  is  deduced  from  theory 
and  compared  with  experiment. 

Chapter  10.  Of  jets  of  water. 

This  chapter  contains  little  that  is  new  or  interefiing ;  it  is 
well  known,  that  the  velocity  of  a  jet  is  greateft  wdien  it  fprings 
through  an  orifice  in  a  thin  plate,  and  in  this  cafe,  the  height 
falls  little  fiiort  of  that  of  the  refervoir. 

Chapter  1 1.  Of  the  impulfe  or  hydraulic  preffure  of  water. 
There  are  three  principal  cales  of  the  impulfe  of  water  falling 
perpendicularly  on  plane  furfaces :  when  a  detached  jet  of 
water  firikes  the  plane;  when  the  plane  moves  in  an  unlimit¬ 
ed  extent  of  water,  or  is  very  fmall  in  refpect  to  a  fiream  that 
firikes  it ;  and  when  the  impulfe  takes  place  in  a  limited 
channel. 

When  the  ftrc.im  Suppofing  a  fiream  of  wrater  to  firike  againft  a  plane  fo  as  to 
lofe  all  its  motion,  it  is  obvious,  that  the  force  that  deftroys 

the 
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Impulfe  or  hy¬ 
draulic  pretfure 
of  water. 


lofes  all  its  velo¬ 
city; 
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the  motion  mud  be  equal  to  the  force  that  generates  it ;  that 

is,  to  the  weight  of  the  column  of  water  operating  during  the 

time  neceffary  for  its  acquiring  the  given  velocity  :  and  the 

quantity  of  water  arriving  during  this  time,  being  equal  to 

twice  the  column  of  which  the  length  is  the  height  due  to  the 

Velocity,  the  hydraulic  preffure  mutt  be  twice  the  weight  of 

fuch  a  column.  The  relative  impulfe  againd  a  plane  in  mo-or  when  the 

tion,  muft  be  determined  from  the  difference  of  the  velocities : plane  recedes* 

but  when  all  the  water  of  a  ftream  lfrikes  againfl  a  plane,  the 

effedt  of  the  impulfe  may  be  more  (imply  determined,  as  if  a 

folid  body  flruck  the  plane  with  the  relative  velocity  ;  and  this 

is  nearly  what  happens  in  underfhot  water-wheels. 

When  a  detached  jet  flrikes  againll  a  plane,  it  appears.  Detached  jet. 
from  the  experiments  of  Boffut  and  Langfdorf,  that  its  effe<5t  ' 
is  equal  to  the  weight  of  an  equal  column  of  twice  the  height 
due  to  the  velocity;  but  the  plane  muft  be  at  leaft  four  times 
as  large  in  diameter  as  the  jet ;  if  it  be  only  of  the  fame  fize, 
the  effedl  will  be  but  one  half  as  great.  In  an  unlimited  Unlimited 
dream,  the  impulfe  is  alfo  nearly  determined  from  the  height  ftream> 
correfponding  to  the  velocity  ;  and  it  appears,  that  the  effedl 
is  nearly  doubled  by  confining  the  dream  to  prevent  its  divert- confined  in  a 
ing  laterally  from  the  float-boards.  channel. 

For  oblique  furfaces,  the  effedl  of  a  detached  jet  in  its  own  Oblique  furfaces 
diredlion,  appears  to  vary  as  the  fquare  of  the  fine  of  the  angle  °PPofed  t0  a  Jet* 
of  incidence;  but,  for  motions  in  open  water,  we  mud  add  to 
this  fquare  about  -J  of  the  difference  of  the  fine  from  the  radius : 
a  corredlion  which  is  tolerably  accurate,  until  the  inclination 
becomes  very  great.  Mr.  Eytelwein  found  the  reddance  to 
the  motion  of  a  fphere  nearly  -J  of  the  reddance  to  a  circle 
equal  to  its  fedlion:  perhaps  it  was  a  hemifphere,  otherwife  it 
is  difficult  to  reconcile  the  refult  with  other  experiments  in 
which  it  has  appeared  to  be  only  f. 

Mr.  Eytelwein  informs  us,  that  at  the  temperature  14°  ofwdghtof  dlftil- 
Reaumur,  or  63-§  of  Fahrenheit,  a  cubic  foot  of  diddled  water  *ed  watcr* 
weighs  66.0656  pounds  of  Cologne,  or  65.9368  commercial 
pounds  of  Berlin.  According  to  Sir  George  Shuckburgh’s 
experiment,  an  Englifh  cubic  foot  of  diddled  water  at  66p 
weighs  997  ounces  avoirdupois ;  and  water  expands  for  every 
degree  .000165  :  hence  the  pound  of  Cologne  is  1.0312  Eng- 
iiffi  avoirdupois  pounds,  and  that  of  Berlin  1.0332. 

Chapter  12.  Of  overfhot  water-wheels.  Ovedhot wheel:; 

The  power  which  operates  upon  overfhot  wheels,  is  divided 
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Underfoot 

wheels. 


Floatboards 


into  two  parts,  one  derived  from  the  weight  of  the  water  in  the 
cells  or  backets,  the  other  from  the  impulfe  of  the  water  falling 
on  it :  the  effect  of  the  firft  is  conftant,  that  of  the  fecond  varies 
with  the  velocity :  the  maximum  is  found  to  be  when  the  ve¬ 
locity  is  half  that  of  the  water  received  ;  but  the  variable  part 
being  the  fmaller,  the  rule  is  of  little  pradical  confequence, 
and  the  velocity  of  the  wheel  is  generally  greater  than  this, 
advantage  of  re-  'f  he  author  obferves,  that  by  turning  the  ftream  back  upon  the 
tadon.b  ^  r  r°  nearer  half  of  the  wheel,  we  remove  the  refinance  of  the  lower 
water,  fince  it  runs  off  in  the  fame  direction  with  that  of  the 
water-  wheel. 

Chapter  13.  Of  underthot  water-wheels. 

The  author  enters  into  a  minute  defeription  of  the  parts  of 
an  under  fhot  water-wheel :  he  obferves,  that  the  moll  advan¬ 
tageous  pofition  for  the  floatboards  in  a  ftraight  channel  is,  when 
^ndicuhHy^"  *hey  £re  PerPen(beular  to  the  water  at  the  time  that  they  rife 
out  of  it:  that  only  one  half  of  each  fhould  ever  be  below  the 
furface,  and  that  from  three  to  five  fhould  be  immerfed  at  once, 
according  to  the  magnitude  of  the  wheel.  When  there  is  fuf- 
ficient  fall,  the  floatboards  fhould  be  divided  and  made  into 
buckets,  fo  that  the  wheel  may  become  a  breafl  w'heel ;  the 
pofition  of  the  external  portion  being  fuch,  that  a  line  drawn 
through  it  at  the  time  when  the  water  enters,  may  divide  the 
vertical  radius  in  the  fame  proportion  that  it  divides  the  qua¬ 
drant  of  the  circumference;  that  is,  if  the  water  is  received, 
for  inflance,  at  one  third  of  the  quadrant  from  the  bottom,  the 
line  mull  leave  one  third  of  the  radius  above  it.  A  formula  is 
laid  down  for  calculating  the  actual  force  of  a  given  ftream  of 
Underfoot  wheel  water  on  a  wheel,  and  it  is  fhowm,  that  half  the  velocity  of  the 
with  h^lf'the^  ^ream  *s  which  gives  the  maximum  of  effect,  the  theory 
velocity  of  the  agreeing  perfectly  with  the  experiments  of  Smeaton  and  others: 

for,  fince  the  effect  is  eftimated  by  the  product  of  the  force  into 
the  velocity  of  the  parts  upon  which  itafts,  and  fince  the  force 
is  in  this  cafe  fimply  as  the  relative  velocity,  becaufe  the  quan¬ 
tity  of  water  is  given,  and  the  whole  of  it  is  fuppofed  in  all  cafes 
to  a6t;  therefore,  the  effect  will  be  expreffed  by  the  product  of 
the  relative  and  abfolute  velocity  of  the  wheel,  or  e=v a ;  but 
r=v—a,  v  being  the  velocity  of  the  ftream,  and  ra=av~aa, 
which  is  obvioully  greateft  when  z>=2 a,  as  is  evident  either  by 
taking  the  fluxion,  or  by  confidering  that  the  greateft  ordinate 
of  a  femicircle  is  the  radius. 


ftream. 


To 
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To  fliow  the  advantage  of  bread  wheels  over  common  un-  Bread  wheels 

derlhot  wheels,  the  author  quotes  Mr.  Banks’s  experiments,  better 

r  ill-  .  ,  r  ,  ,  than  underfoot. 

He  alto  obterves,  that  by  placing  two  wheels  alter  each  other 

in  the  fame  dream,  about  one  fourth  more  force  may  be  ob¬ 
tained  than  either  by  a  dngle  wheel,  or  by  two  wheels  dde  by 
dde;  but  that  a  dngle  wheel  has  lefs  friction,  and  is  generally 
lefs  expendve. 

Chapter  1 4.  Of  the  properties  of  the  air,  as  far  as  they  relate 
to  hydraulic  machines. 

What  Mr.  Eyteivvein  quotes  as  Mariotte’s  difeovery  of  the  Force  of  air 
increale  of  the  air’s  dendty  in  proportion  to  the  predure,  wasagainft  a  Plane  > 
well  known  to  Hooke  and  Boyle.  From  the  experiments  of 
Woltmann  and  Schober,  he  remarks,  that  the  force  of  the  wind 
againit  a  perpendicular  plane,  is  nearly  equal  to  four  thirds  of, 
the  weight  of  a  column  of  air,  of  a  length  equal  to  the  height 
due  to  the  velocity.  The  height  of  a  column  of  water  nearly 
equivalent  to  the  force  or  reddance  may  be  found,  by  taking  Rule  for  finding 
the  fquare  of  of  the  velocity  in  a  fecond,  in  Englifh  feet.  l(:' 

Thus,  if  the  velocity  were  1000  feet  in  a  fecond,  the  redf- Example, 
tance  would  be  equal  to  a  column  of  water  in  the  fame  fur- 
face,  25  feet  in  height ;  and  the  reddance  to  a  fphere  about 
half  as  much. 

For  another  example,  if  we  had  a  cubic  foot  of  a  fubdance  Inftance  of  the 
equal  in  fpecidc  gravity  to  water,  and  were  dedrous  of  know- 
ing  the  greated  velocity  that  it  could  acquire  by  falling  through  by  a  body  falling 
the  air;  the  height  of  the  column  of  water  is  here  1,  and  its  in  the  air; 
fquare  root  1,  which  multiplied  by  200  gives  200 feet  in  a  fecond 
for  the  velocity,  when  the  reddance  would  be  equal  to  the  weight, 
which  of  courfe  is  the  limit  beyond  which  the  velocity  could 
never  pafs.  Hence  we  may  form  an  idea  of  the  utmod  velocity 
that  a  done,  of  moderate  dze,  could  acquire  in  defeending 
from  the  upper  regions  of  the  atmofphere,  or  even  from  the 
neighbourhood  of  the  moon ;  a  velocity  that  would  be  much  ™utc^el*s  dian 
lefs  than  that  of  a  bomb  or  a  cannon  ball,  even  when  it  may  be  ball, 
followed  by  the  eye. 

Again,  Mr.  Garnerin’s  parachute  contains  about  860  fquare  Parachute  of 
feet  of  furface,  and  weighs,  together  with  the  aeronaut  fuf-Garnerl,1‘ 
pended  from  it,  about  230  pounds.  Here  the  weight  is  |-|  of 
a  pound  for  each  fquare  foot,  which  is  equivalent  to  a 

foot  of  water  ;  multiplying  the  fquare  root  by  200,  we  have 
about  1 3  feet  in  a  fecond  lor  the  utmod  velocity  ;  which  is  the 
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fame  as  if  one  leaped  from  a  height  of  between  two  and  th'retJ 
feet.  Mr.  Garnerin,  however,  finds  the  mean  velocity  of  de- 
feent  only  eight  feet,  which  agrees  better  with  the  experiments 
of  Borda,  in  which  the  refinance  appeared  to  be  %  of  the 
weight  of  ,the  column  due  to  the  velocity,  and  exceeded  this 
proportion  as  the  furface  increafed  in  magnitude. 

Chapter  15.  Of  fiphons. 

For  eflimating  the  difeharge  of  a  fiphon,  the  head  of  water 
mutt  be  reckoned  equal  to  the  difference  between  the  levels  of 
the  furface  of  the  water,  and  of  the  lower  orifice.  The  author 
obferves,  that  the  theory  of  waves  has  been  treated  in  a  new 
and  improved  manner  by  Lagrange  in  his  MCcanique  Analy- 
tique.  The  problem  is,  however,  not  yet  completely  folved  : 
Lagrange’s  formula  includes  the  depth  of  the  water  agitated 
as  a  given  quantity,  but  it  does  not  inform  us  how  to  determine 
this  depth  from  theory. 

Chapter  16.  Of  fucking  pumps. 

The  length  of  a  fucking  pump  mull  never  be  greater  than 
30  feet  below  the  moveable  valve:  and  there  may  be  a  Iofs  of 
time  in  the  afeent  of  the  water,  unlefs  it  be  made  even  a  few 
feet  thorter.  The  motions  to  be  produced,  and  the  refiftances 
to  be  overcome,  are  contidered  in  detail :  but  the  author  re¬ 
fers,  for  tiill  further  information,  to  Langfdorf’s  Treatife  on 
Machinery. 

The  velocity  of  the  broke  fhould  never  be  lefs  than  four 
inches,  nor  greater  than  two  or  three  feet  in  a  fecond ;  the 
ttroke  thould  be  as  long  as  poffible,  to  prevent  lofs  of  water  by 
the  frequent  alternations  of  the  valves.  The  diameter  of  the 
pipe  thould  be  about  \  or  J  of  that  of  the  barrel.  The  lifting 
pump  is  alfo  here  deferibed ;  it  only  differs  from  the  fucking 
pump  in  having  the  lower  valve  moveable,  and  the  upper  one 
fixed.  A  number  of  valves  and  piftons  are  deferibed  in  this 
chapter  ;  chiefly  from  models  of  Englith  manufactory. 

Chapter  17.  Of  forcing  pumps. 

In  deferibing  the  different  kinds  of  folid  pifton,  the  author 
gives  the  preference  to  that  which  has  a  conical  leather  project¬ 
ing  on  each  tide  ;  but  remarks,  that  there  is  another  form  which 
has  the  advantage  in  the  fituation  of  the  ring  for  receiving  the 
rod,  which  isprecifely  in  the  centre  of  the  pifton,  and  is  there-^ 
fore  fitter  for  communicating  motion  in  each  direction.  Fie 
fays,  that  where  the  barrel  is  well  polithed,  the  pilton  may  be 
ufed  without  either  wadding  or  leather. 

The 
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The  firft  pump,  invented  above  a  century  before  Chriff,  by  The  firft  pump 
Ctefibius  of  Alexandria,  to  whom  alfo  mu  tic  is  indebted  for  uas  3  ^orcer 
the  organ,  and  whofe  name  Mr.  Eytelwein  mentions  in  fpeak- 
ing  of  fucking  pumps,  wras  in  reality  a  forcing  pump,  as  may 
eafily  be  collected  from  its  defcription  by  Vitruvius  (L.  X. 
cap.  12.) 

Chapter  18.  Of  mixed  pumps,  or  the  combination  of  fuck- Mixed  pumps, 
ing  and  forcing  pumps. 

When  the  lower  valve  is  above  the  furface  of  the  water,  the 
forcing  pump  can  only  raife  the  water  by  fudtion,  but  the  con- 
ilrudtion  remains  the  fame.  Such  is  Mr.  Buchanan's  patent 
flip  pump.  De  la  Hire’s  pump  is  more  complicated;  both 
the  afcending  and  defcending  ftrokes  of  the  pifton  being  made 
effective,  by  means  of  a  double  apparatus  of  valves  and  pipes. 

Chapter  19.  Of  acting  columns  of  water.  Included  co- 

The  mechanifm  of  a  pump  may  be  employed  for  convert-  prSfaref1”2  ^ 
ing  the  weight  of  water  defcending  in  its  barrel,  to  the  pur- 
pofe  of  working  another  pump.  The  author  defcribes  a  ma-  ' 
chine  of  this  kind  invented  by  Mr.  Holl,  and  improved  by 
Langfdorf.  A  fimilar  arrangement,  ufed  in  Cornwall,  has 
lately  been  defcribed  in  Nicholfon’s  Journal,  by  Mr.  Trevi¬ 
thick.  The  only  objedtion  to  it  appears  to  be  the  magnitude 
of  the  fridtion. 

Chapter  20.  Of  the  fpiral  pump.  fciral  PumP 

•  i  •  i  i-i  r  ^  horizontal  he¬ 

ll  we  wind  a  pipe  round  a  cylinder,  ol  which  the  axis  is  i;x  forcing  water 

horizontal,  and  conned!  one  end  with  a  vertical  tube,  while  UP  a  P*Pe* 
the  other  is  at  liberty  to  turn  round  and  receive  water  and  air 
in  each  revolution,  the  machine  is  called  a  fpiral  pump.  It  was 
invented  about  1746,  by  Andrew  Wirz,  apewterer  in  Zurich, 
and  was  employed  at  Florence  with  Bernoulli’s  improvement, 
in  1779.  At  Archangelfky,  near  Mofcow,  a  pump  of  this  kind 
was  erected  in  17  84,  which  raifed  a  hogthead  of  water  in  a  mi¬ 
nute,  to  a  height  of  74  feet,  and  through  a  pipe  760  feet  in 
length.  The  force  employed  is  not  mentioned,  we  may  there¬ 
fore  conjecture  that  it  was  turned  bv  water.  Mr.  Eytelwein 
enters  very  minutely  into  calculations  of  the  effect  of  fuch  a 
machine  under  different  circumltances  ;  and  the  refults  of  the¬ 
ory,  as  well  as  of  experiment,  are  fuch,  as  to  induce  us  to  ex- 
pedt  that  it  will  in  time  come  into  common  ufe,  inftead  of 
forcing  pumps  of  a  more  complicated  and  expenlive  conlfruc- 
tion.  The  water-tight  joint  prefents  the  only  difficulty  :  the 

pipe 
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pipe  may  form  either  a  cylindrical,  a  conical,  or  a  plane  fpiral' 
and  it  appears  to  be  uncertain  which  is  the  moll  advantageous: 
the  vertical  pipe  fhould  be  nearly  of  the  fame  dimenfions 
as  the  fpiral  pipe,  which  may  without  difficulty  be  made  ot 
wood. 

Chapter  21.  Of  the  ferew  of  Archimedes,  or  the  water- 
fnail,  and  of  the  waterferew. 

The  ferew  of  Archimedes  confifts  either  of  a  pipe  wound 
fpirally  round  a  cylinder,  or  of  one  or  more  Ipiral  excavations, 
formed  by  means  of  fpiral  projections  from  an  internal  cylinder, 
covered  by  an  external  coating  fo  as  to  be  water-tight.  But  it 
the  coating  is  detached,  fo  as  to  remain  at  reft  while  the  fpirals 
revolve,  the  machine  is  called  a  waterferew.  Mr.  Eytelwein 
enters  into  an  accurate  determination  of  the  efteCls  of  thefe  ma¬ 
chines  in  given  circumftances,  and  the  refults  of  the  theory 
agree  remarkably  well  with  experiment.  He  obferves,  that 
the  ferew  of  Archimedes  fhould  always  be  fo  placed,  as  to  fill 
exactly  one  half  of  a  convolution  in  each  turn  ;  and  that  very 
unfavourable  reports  have  fometimes  been  made  of  the  machine 
from  want  of  attention  to  this  circumftance ;  for  when  the 
orifice  remains  conftantly  immerfed,  the  effect  is  very  much 
diminifhed  :  this  appears  alfo  to  have  happened  in  fome  late 
experiments  in  London.  Where  the  height  of  the  water  is  fo 
variable  as  to  render  this  precaution  impoffible,  Mr.  Eytelwein 
prefers  the  waterfcrewT ;  although,  in  this  inftrument,  one  third 
of  the  water  generally  runs  back,  and  it  is  eafily  clogged  by 
accidental  impurities  in  the  water.  The  ferew  of  Archimedes 
is  generally  placed  fo  as  to  form  an  angle  of  between  45°  and 
60°  with  the  horizon  ;  but  the  open  waterferew  at  an  angle  of 
30°  only  :  for  great  heights,  the  fpiral  pump  is  preferable  to 
either. 

Chapter  22.  Of  bucket  wheels  and  throwing  wheels. 

In  the  conftru&ion  of  wheels  for  raifing  water  in  buckets, 
there  is  little  room  for  refined  theory  ;  whether  the  buckets  be 
fixed  or  fufpended  on  an  axis.  It  is  fometimes  convenient  to 
raife  water  to  the  height  of  3  or  4  feet  by  the  revolution  of  a 
wheel  with  fimple  floatboards ;  and  fuch  a  wheel  may  be  either 
in  a  vertical  or  an  inclined  pofition  ;  it  muft  of  courfe  be  in- 
clofed  in  a  fweep. 

Chapter  23.  Of  cellular  pumps  and  paternofter  works. 

3  Water 
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Water  has  been  fometimes  raifed  by  fluffed  cufliions  con- Cellular  pumps 
ne<5ted  with  an  endlefs  rope,  and  caufed  by  means  of  two  ^’J^,ernoftcr 
wheels  or  drums  to  rife  in  fucceffion  in  the  fame  barrel,  and  to 
carry  water  with  them  :  but  the  magnitude  of  the  friction  ap-  The  chain- 
pears  to  be  an  objection.  From  the  refemblance  of  the  appa-PumP* 
ratus  to  a  firing  of  beads,  it  has  been  called  a  paternofler  work. 

When  flat  boards  are  united  by  chains,  and  employed  inflead  of 
thefe  cufliions,  the  machine  may,  without  impropriety,  be  called 
a  cellular  pump  :  here  the  barrel  is  generally  fquare,  and  placed 
in  an  inclined  pofition.  But  thefe  machines  are  very  rarely 
employed. 

Chapter  24-.  Of  inftruments  for  meafuring  the  velocity  of 
ftreams  of  water. 

The  fuperficial  velocity  of  a  ftream  is  afcertained  without  Inftruments  for 
difficulty,  by  obferving  in  calm  weather  the  motion  of  a  body  ^lodt^oV*16 
barely  floating  on  it.  Blit  it  is  more  difficult  to  determine  the  ftreams  of  water, 
velocity  of  a  river  at  a  confiderable  depth.  PitoPs  tube,  as  im¬ 
proved  by  Buat,  furnifhes  one  of  the  eafieft  methods.  A  funnel 
is  prefented  to  the  flream,  and  the  water  in  a  vertical  tube  con¬ 
nected  with  it,  is  elevated  above  the  level  of  the  river,  nearlv 
to  the  height  correfponding  to  the  velocity  :  but  the  refult  will 
be  more  accurate,  if  the  funnel  be  covered  by  a  plate  perforated 
only  in  the  centre  by  a  fmall  orifice  :  in  this  cafe,  the  elevation 
in  the  tube  will  be  half  as  great  again  as  the  height  due  to  the 
velocity.  Other  inftruments  for  appreciating  the  impulfe  of 
the  water  againft  a  flat  board,  require  fome  previous  compara¬ 
tive  obfervation.  In  Woltmann’s  hydrometrical  fly,  the  num¬ 
ber  of  revolutions  of  a  wheel,  in  a  given  time,  indicates  the  ve¬ 
locity  of  the  water,  which  ftrikes  againft  two  inclined  planes, 
and  carries  round  the  arm  to  which  they  are  fixed. 

it  is  prefumed,  that  this  abridged  account  of  Mr.  Eytel-  Concluding  ad- 

•  *  *  •  •  ,  drefs. 

weiifts  book,  will  not  only  do  juftice  to  his  diligence  and  inge¬ 
nuity,  but  will  convey  to  the  Englifh  reader  fome  matter  per¬ 
fectly  new,  and  capable  of  frequent  application  in  practical 
hydraulics;  which  is  perhaps  of  the  more  value,  as  there  is 
little  probability  that  the  work  will  be  translated  at  length.  To 
dilfeminate  information  of  this  kind  mu  ft  always  be  the  prin¬ 
cipal  object  of  the  Journals  of  the  Royal  Inftitution. 

Y. 
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ON  STONY  AND  METALLINE  SUBSTANCES 


Chemical  exa¬ 
mination  of 
ftones  fallen  on 
the  earth. 


Objections  to 
the  analyfis  of 
the  ftone  pre¬ 
fen  ted  by  the 
Abbe  Bachelay, 


and  to  that  of 
M.  Barthold. 


IV. 

Experiments  and  Olfervations  on  certain  flony  and  metalline 
Suhjlances,  which  at  different  Times  arc  faid  to  have  fallen 
on  the  Earth ;  alfo  on  various  Kinds  of  native  Iron.  By 
Edward  Howard,  Efq.  F.  Ft,.  S.  From  the  Philofophical 
TranfaBions ,  1 S02. 

(Continued  from  Page  263,  Vol.  II.) 

I  PROCEED  to  confidcr  the  affiPance  to  be  derived  from 
chemiPry  in  diPinguifhing  thefe  Pones  from  all  other  known 
fubPances,  and  in  ePablifhing  the  alfertion,  that  they  have 
fallen  on  the  earth. 

The  analyfis  made  by  the  French  academicians  of  the  Pone 
prefented  to  them  by  the  Abbd  Bachelay,  was  in  part  con¬ 
duced  by  the  ever  to  be  deplored  Lavoifier ;  but  it  was  per¬ 
formed  before  that  celebrated  author  had  enriched  chemiPry 
with  his  laP  difeoveries,  and  before  he  had  given  birth  to  the 
fyPem  under  which  it  flouriflies.  The  refult  of  this  analyfis 
might  well  induce  the  conelufion,  that  the  fubjeft  of  it  was 
common  pyritical  matter.  It  was  unfortunately  made  of 
an  aggregate  portion  of  the  Pone,  and  not  of  each  diPinci 
fubPance  irregularly  dilfem mated  through  it.  The  propor¬ 
tions  obtained  were,  confequentiy,  as  accidental  as  the  ar¬ 
rangement  of  every  fubPance  in  the  mafs. 

The  analyfis  of  M.  Barthold,  of  the  Pone  of  Enfifheim, 
is  fubjedt  to  the  fame  objections :  but,  after  having  the  ad¬ 
vantage  of  the  foregoing  deferiptions,  the  refearches  which 
follow  cannot  be  fuppofed  altogether  liable  to  a  fimilar 
fatality. 


EXAMINATION  OF  THE  STONE  FROM  BENARES. 


Chemical  exa¬ 
mination  of  the 
ftone  from  Be¬ 
nares. 


The  black  coat¬ 
ing  deprived  of 
magnetic  parts 


This  Pone,  as  the  Count  de  Bournon  has  already  remarked, 
has  the  moP  diPinguiflied  chara&ers.  Indeed  it  is  the  only 
one  of  the  four  fufficiently  perfedt  (if  I  be  allowed  that  ex- 
preflion)  to  be  fubjedted  to  any  thing  approaching  to  a  regu¬ 
lar  analyfis. 

The  cruP,  or  external  black  covering,  is  the  firp  fubPance 
to  which  Pie  attention  is  naturally  directed.  When  a  portion 

of 
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of  this  cruft  had  been  detached  with  a  knife  or  a  file,  and  finely  was  digefted  in 
pulverized,  I  feparated  the  particles  attractable  by  a  magnet,  1  v  * 
and  digefted  the  unattraCtable  portion  with  nitric  acid,  which  decom- 

was  prefently  decompofed  ;  but,  owing  to  a  ftrong  adherence 
ot  fome  of  the  interior  and  earthy  parts  of  the  ftone,  it  did  not 
difentangle  the  coating  or  metalline  part  without  feme  diffi¬ 
culty.  The  acid  being  fufficiently  neutralized,  the  folution  was 
paffed  through  a  filter,  and  faturated  to  excefs  with  ammonia. 

An  abundant  precipitate  of  oxide  of  iron  was  produced  ;  and.  The  iron  folu- 

when  this  oxide  was  feparated,  I  obferved  the  faline  liquor  totl0n  precl- 

r  1  pitated  by  am- 

have  a  greenifli  colour.  I  evaporated  it  to  drynefs,  and  re-  monia. 
diflolved  the  dry  fait  in  diftilled  water.  No  precipitate  was 
formed  during  the  evaporation,  nor  was  the  colour  of  the 
folution  entirely  deftroyed.  It  appeared  to  me  like  a  triple  Ammoniacal  ni- 

falt,  deferibed  by  Mr.  Hermftadt  *  as  an  ammoniacal  ni- trate  °t  niqke 
.  '  ..  _  remained, 

trate  or  nickel.  By  examination  with  pruliiate  or  ammo¬ 
nia,  it  yielded  a  whitifh  precipitate,  inclining  to  a  violet 
colour ;  and,  by  various  properties,  1  was  loon  confirmed 
in  the  opinion,  that  nickel  was  prefent.  Since  I  fliall  have 
occafion  more  than  once  to  treat  of  the  triple  compound, 
and  fince  it  has  been  only  mentioned  by  Mr.  Hermftadt, 
it  is  neceftary  now  to  detail  fome  of  its  diftinCtive  charac¬ 
ters.  The  lame  chemift  informs  us,  that  the  three  mineral  Dift»i£hve  cha- 
.  ,  .  .  .  .  .  .  r  ,  rafters  of  this 

acids,  with  ammonia,  enter  into  hmilar  combinations  with  tripje  falt^ 

nickel ;  and  I  have  obferved,  that  oxide  of  nickel  can  be 

diffolved  by  nitrate  and  muriate  of  ammonia.  The  muriate 

feems  to  take  up  the  largeft  quantity.  The  colour  of  this 

fait  is  by  no  means  uniform  :  it  is  fometimes  grafs  green, 

violet,  rofe  colour,  inclining  to  purple,  and  I  have  feen  it 

almoft  colourlefs.  It  feems  to  be  purple,  and  to  incline  to 

rofe  colour  and  violet,  when  all  the  oxide  of  nickel  is  not 

united  to  both  acid  and  alkali,  but,  from  the  deficiency 

of  fait,  is  held  in  folution  by  an  excefs  of  ammonia.  In  this 

cafe,  evaporation,  of  courle,  precipitates  the  nickel  in  the 

ftate  of  oxide,  which  is  of  a  whitilli  green  colour. 

The  nickel  cannot  be  precipitated  from  a  perfectly  formed  The  nickel  is 

triple  fait,  by  any  reagent  I  have  tried,  except  by  a  prulfiate,  pruflfate'or  an  * 

or  a  hklrogenized  fulphuret  of  ammonia.  Potafh  and  lime,  as  hidrogenized 

fulphuret  of 

*  Annales  de  Chimie,  Tom.  XXII.  p.  108. 


ammonia. 


well 
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we!!  as,  I  prefume,  other  bodies,  Handing  in  the  order  of  affi. 
nities  before  ammonia,  decompol'e  the  fait;  but  the  nickel  is 
then  continued  in  folution  by  the  difengaged  ammonia. 

The  liquid  was  ^  As  jj-  may  be  imagined  that  I  have  occafionally  met  with 

to  detect  copper  copper,  when  I  defcribe  a  violet  or  purple  ammoniacal  folu- 
if  it  had  been 


p  re  lent. 


The  coating 
contained  iron 


ne 


lion,  it  is  rigiit  to  obferve,  that  to  avoid  this  error,  I  have 
either  reduced  the  liquor  to  a  neutral  Hate,  and  endeavoured, 
without  fuccefs,  to  obtain  from  it  a  precipitate,  with  a  folution 
of  fulphureted  hidrogen  gas ;  or,  by  adding  an  acid  to  flight 
excels,  and  immeriing  a  piece  of  iron,  I  have  not  been  able 
to  detect  a  trace  of  copper.  Thefe,  and  many  other  trials, 
when  they  do  not  appear  to  be  made  before  the  eHimation  of 
the  quantities  of  nickel,  have  been  conftantly  made  after¬ 
wards. 

But,  to  return  to  the  incruHation  or  coating  of  the  ftone, 
atdy "metallic,  Hie  decompofition  of  the  nitric  acid  lhewed  the  prefence  of 
and  fume  nickel,  matter  at  lealt  nearly  metallic,  although  not  attractable;  and 
the  examinations  made  of  the  liquor,  from  which  the  iron  wras 
precipitated,  afcertair.ed  the  prefence  of  nickel  beyond  dif- 
pute.  The  difficulty  of  obtaining  the  coating  of  the  Hone,  ei¬ 
ther  diHind  from  matter  not  belonging  to  it,  or  in  fufficient 
quantity,  induced  me  to  relinquilh  the  idea  of  attempting  to 
give  the  proportions  of  its  conflituent  parts. 

The  fhining  The  Hone  being  deprived  of  its  covering,  the  Alining  par- 
partides  ot  the  f{c]es  irregularlV  dilfeminated,  next  demand  examination.  I 
Hrft  examined  the  pyrites.  Their  very  loofe  texture  made  it 
exceedingly  difficult  to  colled  the  weight  of  16  grains,  which 
was  however  effieded  by  the  dexterity  of  the  Count  de 
Bournon. 

were  digefted  in  I  digefted  thefe,  at  a  low  heat,  with  weak  muriatic  acid  ; 
ac’d^  mUmtiC  which  a&ed  gradually,  and  difengaged  a  trifling  but  fenfible 
quantity  of  fulphureted  hidrogen  gas.  After  feveral  hours,  I 
found  the  acid  difeontinued  its  adion.  The  wdiole  metalline 
It  difTolved  the  part  appeared  in  folution;  but  lulphur  and  earthy  particles 
jv» nd ed ^he  ful"  wcre  obfei'vable.  The  fulphur,  from  its  fmall  fpecific  gravity, 
phur,  and  the  was  fufpended  through  the  folution  ;  wffiilH  the  earthy  matter, 
^bfdlt ^0rtl°n  which  could  not  be  feparated  by  mechanical  means,  was  for¬ 
tunately  left  at  the  bottom  of  the  digeHing  velfel.  I  decanted 
off  the  folution,  holding  fufpended  the  fulphur  ;  and,  by  re¬ 
peated  waffling,  feparated  every  thing  belonging  to  the  py- 
*  rites 
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rites  from  the  infoluble  earthy  matter,  the  fubtra&ion  of  which 
reduced  the  weight  of  real  pyrites  to  14  grains.  I  next  ob¬ 
tained  the  fulphur,  by  filtration.  When  it  was  as  dry  as  I 
could  make  it,  without  fear  of  its  being  fublimed,  its  weight 
was  two  grains.  To  the  filtrated  liquor  I  added  nitrate  of  ba¬ 
rytes,  by  wav  of  detecting  any  fulphuric  acid  which  might  have 
beenprefent;  but  no  cloudinefs  enfued.  I  then  feparated, 
by  fulphate  oi  ammonia,  the  barytes  thus  added,  and  precipi¬ 
tated  the  iron  with  ammonia.  The  liquor,  on  the  fubfidence  The  metals  were 
of  oxide  of  iron,  appeared  of  a  violet  purple  colour  :  it  con-  K01^3”.  01MC 
tained  nickel,  which  I  threw  down  with  fulphureted  hidrogen 
gas,  there  being  already  a  fufficient  excefs  of  ammonia  in  the 
faline  liquor  to  form  an  alkaline  hidrogenized  fulphuret.  The 
oxide  of  iron,  after  ignition,  weighed  15  grains;  and  the  ful* 
phuret  of  nickel,  reduced  to  an  oxide,  weighed,  after  the 
fame  treatment,  fomething  more  than  one  grain.  The  pro¬ 
portions  of  the  fubdances  contained  in  the  pyrites  of  the  done 
from  Benares,  may  therefore  be  confidered  nearly  thus  . 

Grains. 

Sulphur  -  -  -  2 

Iron  - 

Since  15  grains  of  the  oxide  reprefent  about  that  quan¬ 
tity  of  iron. 

Nickel,  nearly  1 

Extraneous  earthy  matter  -  2 


J0-' 


Component 
parts,  fulphur, 
much  iron,  nic¬ 
kel,  and  earth. 


*  I5y 

It  is  obfervable  that,  notwithdanding  the  lofs  appears  to  be  Rernarks« 
only  half  a  grain,  it  was  probably  more,  becaufe  the  fulphur 
could  not  be  reduced  to  the  lame  date  of  drynefs  in  which  it 
exided  when  in  combination  with  the  iron  ;  not  to  fay  that  it 
was,  in  a  fmall  degree,  volatilized  with  the  hidrogen  gas  dif- 
engaged  during  the  folution. 

The  weight  of  nickel  is  a  mere  edimation.  We  are  not  yet 
fufficiently  acquainted  with  that  metal  to  fpeak  of  it  with  ac¬ 
curacy,  except  as  to  its  prefence.  Upon  the  whole,  how*- 
ever,  it  may  be  concluded,  that  thefe  pyrites  are  of  a  very 
particular  nature  ;  for,  although  Henkel  has  obferved  that 
fulphur  may  be  feparated  from  pyrites  by  muriatic  acid,  it  is 
by  no  means  the  ufual  habitude  of  pyrites  to  be  of  fuch  eafy 
decompobtion. 


The 
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The  other  fliin*  The  other  fliining  particles  immediately  feen,  when  the  in- 

ing  malleable^  *  ^erna^  Aru&ure  of  the  Aone  is  expofed,  are  the  malleable  iron, 
iron,  Before  I  Aate  the  examination  of  this  iron,  I  muA  remark, 

that  preliminary  experiments  having  (hewn  me  it  contained 
nickel,  I  treated  feveral  kinds  of  the  moft  pure  irons  I  could 
obtain,  with  nitric  acid  ;  and  precipitated  the  oxide  from  the 
metallic  fait  by  ammonia.  The  quantity  of  oxide  I  obtained 
from  100  grains  of  iron,  was  from  144-  to  J46.  I  may  confe 
quently  infer,  that  100  grains  of  pure  iron  acquires,  by  fuch 
a  procefs,  45  grains  of  oxigen ;  and  that,  whenever  a  metal¬ 
lic  fubAance,  fuppofed  to  be  iron,  does  not,  under  the  fame 
circumAances,  acquire  the  fame  proportionate  weight,  fome- 
thing  is  either  volatilized,  or  left  in  folution.  Hence,  when 
a  metallic  alloy  of  nickel  and  iron  prefents  itfelf,  a  judgment 
may,  at  leaA,  be  formed  of  the  quantity  of  nickel,  by  the  de¬ 
ficiency  of  weight  in  the  precipitated  oxide  of  iron, 
were  dsfTolved  m  This  mode  of  treatment  wras  not  allowed  me  in  the  exami- 
precipitated  by  naAon  of  the  coating  of  the  Aone,  becaufe  it  was  impoAible  tp 
ammonia*  know  in  what  Aate  of  oxidizement  the  iron  exiAed.  But,  as 
the  particles  dilfeminated  through  the  whole  mafs,  are  clearly 
metallic,  a  very  tolerable  idea  of  the  quantities  of  nickel  con¬ 
tained  in  them  will  be  obtained,  by  noting  the  quantity  of 
oxide  of  iron  feparated,  as  above  deferibed.  25  grains  of 
thefe  metallic  particles  were  therefore  heated  with  a  quantity 
of  nitric  acid,  much  more  than  fufficient  to  diAblve  the  whole. 
Some  earthy  matter,  which,  as  in  a  former  cafe,  was  not  fe- 
parable  by  mechanical  means,  remained  after  a  complete  fo- 
Jution  of  the  metal  had  been  eAe&ed.  This  earthy  matter, 
after  being  ignited,  weighed  two  grains.  The  real  matter  of 
the  prefent  examination,  was  therefore  reduced  to  23  grains, 
and  was  in  complete  folution.  I  added  ammonia  to  a  very 
fenfible  excefs.  The  oxide  of  iron  was  thereby  precipitated, 
and,  being  collected  and  ignited,  it  weighed  2  1-  grains ;  where¬ 
as,  according  to  my  experiments,  33|  grains  fhould  have  been 
produced  from  the  folution,  had  it  contained  nothing  but  iron, 
which  left  nickel  I  examined  the  faline  liquor,  when  free  from  ferruginous  par- 
1  f  tr^ h^°hU^°n  an<^  Aifcovered  it  to  be  the  triple  fait  of  nickel.  Hence, 

quantity  was  ef-  allowing  for  lofs,  the  quantity  of  nickel  may  be  eAimated,  by 
timated.  calculating  the  quantity  of  iron  contained  in  24  grains  of  oxieje. 

Thus,  if  145  grains  of  oxide  contain  100  of  iron,  about  161- 
are  contained  in  24  of  oxide.  This  would  fuppofe  the  23 

grain 
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grains  of  alloy  to  confift  of  16|  iron  and  6|  nickel  ;  which,  if 
the  ufual  lofs  be  added  to  the  16*  grains  of  iron,  and  deducted 
from  the  nickel,  may  not  be  very  remote  from  the  truth. 

I  fhall  next  examine  the  globular  bodies,  alfo  irregularly  The  globular  bo- 
difperfed  throughout  the  ftone.  A  number  of  them  were  re-  Jjj^ough  the** 
duced  to  fine  powder ;  but  nothing  metallic  could  be  lepa-  ftone,  exhibited 
rated  by  the  magnet.  As  a  preliminary  experiment,  I  fought  maSne" 

for  pyrites,  by  digeftion  with  muriatic  acid ;  but  no  hepatic 
fmell  was  in  the  leaf!  perceivable,  nor  was  white  carbonate  of 
lead  at  all  altered  by  being  held  over  the  mixture.  I  therefore 
conclude  thefe  globular  bodies  do  not  envelope  either  iron  or 
pyrites.  By  way  of  analyfis,  I  treated  100  grains  with  pot-  Analyfis. 
alh,  in  a  tilver  crucible  ;  and,  after  the  ufual  application  of  a 
red  heat,  feparated  as  much  filica  as  poffible,  by  muriatic  acid  ' 
and  evaporation.  The  filica  being  collected  on  a  hi  ti  e,  car¬ 
bonate  of  potafii  was  added  to  the  filtrated  liquor  ;  by  which , 
a  precipitate,  almoft  wholly  ferruginous,  was  produced.  This 
precipitate  wras  colle&ed  in  the  common  way  ;  then  boiled 
with  potafii,  to  ex tra6t  alumina  ;  and,  by  luperfaturating  the 
alkaline  liquor  with  muriatic  acid,  and  precipitating  by  car¬ 
bonate  of  ammonia,  an  earth  was  gathered,  which  I  after¬ 
wards  found  to  be  partly,  if  not  intirely,  filiceous.  After  re- 
dilTolving,  in  muriatic  acid,  the  portion  of  the  ferruginous 
matter  rejected  by  the  potafii,  I  precipitated  by  ammonia, 
what  I  took  to  be  intirely  oxide  of  iron  ;  but,  after  igniting  it, 
and  again  attempting  to  redifiolve  the  whole  in  muriatic  acid, 
more  filica  was  left.  The  non-exifience  of  lime  was  proved, 
by  the  addition  of  carbonate  of  ammonia,  immediately  after 
the  fame  alkali,  pure,  had  thrown  down  what  I  took  wholly 
for  oxide  of  iron.  I  had  now  obtained  every  thing  in  the  fub- 
je£t  of  my  analyfis,  except  inagnefia  and  nickel.  The  former, 
and  a  trace  of  the  latter,  were  held  by  carbonic  acid  in  the 
liquor,  from  which  the  ferruginous  precipitate  was,  in  the  fird 
inftance,  thrown  down  by  carbonate  of  potafii ;  and  the  latter 
was  found  in  the  laft  named  muriate  of  ammonia.  I  difengaged 
the  magnefia,  by  the  afiifiance  of  potafii,  and  by  evaporating 
to  drynels.  The  oxide  of  nickel  was  precipitated  b\  hidroge- 
nized  fulphuret  of  ammonia. 

Under  all  circumftances,  I  am  induced  to  date  the  propor-  Conftituent 
tions  of  conftituent  parts  thus ;  Farti* 

Silica 
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Remarks. 


The  earthy  ma 
trix  or  cement. 


Its  component 
parts. 


Stone  from 
Sienna. 


Silica  50 

V 

Magnefia  -  -  13 

Oxide  of  iron  -  -  -  34- 

Oxide  of  nickel  -  2* 


101  § 

The  cxcefs  of  weight,  inftead  of  the  ufual  Iofs,  is  owing  to 
the  difference  of  oxidizement  of  the  iron,  in  the  ffone  and  in 
the  refult  of  the  analyfis ;  w  hich  will  be  found  to  be  the  cafe 
in  all  analyfes  of  thefe  fubftances ;  indeed  it  is  always  necef* 
fary  to  reduce  the  oxide  to  the  red  lfate,  as  being  the  only  one 
to  be  depended  upon.  To  avoid  future  repetition,  I  fhallalfo 
obferve,  firft,  that  bv  preliminary  experiments,  I  could  not 
dete<5t  any  other  fubftance  than  thofe  mentioned.  Secondly, 
that  the  earth  obtained  as  alumina,  appeared  to  me  to  be 
moftlv,  if  not  inti  rely,  filiceous;  becaufe,  after  it  had  been 
ignited,  and  again  treated  with  potafh  and  muriatic  acid,  I 
found  it  was  very  nearly  all  precipitated  by  evaporation. 
Thirdly,  I  examined,  and  judged  of,  the  filica  colle&ed  from 
the  oxide  of  iron,  in  the  fame  way.  Fourthly,  the  weight  of 
the  magnefia  is  given,  not  immediately,  as  obtained  by  eva¬ 
poration,  but  after  a  fubfequent  folulion  in  an  acid,  and  pre¬ 
cipitation  by  potafh.  And,  fifthly,  the  proportions  are  taken 
from  the  mean  of  two  analyfes. 

Nothing  remains  to  be  examined,  of  the  ffone  from  Benares, 
except  the  earthy  matter,  forming  a  cement  or  matrix  for  the 
fubftances  already  examined.  100  grains  of  this  matter  were, 
by  mechanical  means,  feparated  as  perfe&Iy  as  poflible,  from 
the  pyrites,  iron,  and  globular  bodies,  and  analy fed  as  above. 


The  mean  refult  of  two  analyfes  gave. 

Silica  -  -  -  -  48 

Magnefia  -  -  -  -  18 

Oxide  of  iron  34 

Oxide  of  nickel  2f 


1021- 

EXAMINATION  OF  THE  STONE  FROM  SIENNA. 

The  external  coating  of  this  ftone  appeared  to  have  the 
fame  characters  as  that  of  the  ftone  from  Benares. 


The 
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The  pyrites,  although  certainly  prefent,  were  not  cryftal- 
lized  in  luch  groups  as  in  the  preceding  ftone;  nor  could  they 
be  feparatcd  by  mechanical  means. 

The  attractable  metal  was  eafily  feparated  by  the  magnet ;  Iron  and  nickel 

but  8 y  grains  only  were  collected.  I  treated  them  with  nitric.38.1*1  the  torrncr 

.  .  .  .  .  lnftance  from 

acid  and  ammonia,  as  in  a  preceding  cafe.  Nearly  one  grain  the  attra&able 
of  earthy  matter  was  infoluble  ;  the  weight  was  therefore  re-  metaI* 
duced  to  rather  lefs  than  8  grains.  The  oxide  of  iron,  preci¬ 
pitated  by  ammonia,  weighed  8  grains;  and  the  laline  liquor 
gave  abundant  indications  of  nickel.  As  8  grains  of  this  oxide 
of  iron  contain  nearly  6  of  metal,  the  quantity  of  nickel,  in 
the  bare  8  grains,  may  be  eftimated  between  1  and  2  grains. 

Some  globular  bodies  were  extracted,  but  too  few  to  analyze. 

Since  the  pyrites  could  not  be  feparated,  I  collected  150  Analyfis  of  the 

grains  of  the  ftone,  freed  from  iron  by  the  magnet,  and  as  ex-  <tone  *reed  ^roru 

.  ”  .  magnetic  metal 

empt  as  polhble  from  globular  bodies.  1  hele  150  grains,  I  and  globular 

firft  digeited  with  muriatic  acid,  that  the  pyrites  might  be  de-  Parta* 
compofed,  and  every  thing  taken  up  which  could  be  difTolved 
by  that  menft  uum.  A  very  decided  difengagement  of  ful- 
phureted  hidrogen  gas  was  occafioned.  When  the  acid  could 
produce  no  further  action,  I  collected  the  undiflolved  matter 
on  a  fibre,  and  boiled  it  with  the  molt  concentrate  nitric  acid, 
in  hopes  of  being  able  to  convert  the  lulphur,  previoufly  libe¬ 
rated,  into  fulphuric  acid  ;  but  my  endeavours  were  fruitlefs ; 
for,  upon  the  addition  of  nitrate  of  barytes  to  the  nitric  folu- 
tion,  rendered  previoufly  tranfparent,  a  very  infignificant 
quantity  of  fulphate  of  barytes  was  obtained.  The  furplus  of 
barytic  nitrate  was  removed  by  fulphate  of  potafli.  I  next 
completely  edulcorated  the  mafs  which  remained  infoluble, 
after  the  action  of  die  muriatic  and  nitric  acids  ;  and,  adding 
the  water  of  edulcoration  to  the  muriaLic  and  nitric  liquors, 
evaporated  the  whole  for  filica.  I  then  fubmitted  the  mafs, 
undifTolved  by  the  acids  and  the  water,  to  the  treatment  with 
potafli,  muriatic  acid,  and  evaporation,  which  was,  in  the 
firft  infiance,  applied  to  the  ftone  from  Benares.  The  firft 
precipitation  was,  as  in  that  analyfis,  alio  effedted  with  car¬ 
bonate  of  potafli  ;  but,  inftead  of  endeavouring  immediately 
to  extract  alumina,  I  ignited  the  precipitate,  that  the  alumina 
or  filica  remaining  might  be  rendered  infoluble.  After  the 
ignition,  I  feparated  the  oxide  of  iron  with  very  concentrate 
muriatic  acid  ;  and  the  earths,  which  were  left  perfectly  white, 

I  heated 
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Its  component 
parts. 


The  ftone  from 
Yorkftiire. 


Component 

parts. 


The  ftone  from 
Bohemia. 


T  heated  with  potaffi,  until  they  were  again  capable  of  being* 
taken  up  by  the  fame  acid.  The  folution  fo  made,  was  flowly 
evaporated;  and,  as  very  nearly  every  thing  was  depofited 
during  the  evaporation,  I  conclude  all  was  fdica.  The  pro¬ 
portions  retaking  from  this  Tingle  analytis,  without  the  weight 
of  fulphur  contained  in  the  pyrites  irregularly  diflfeminated 
through  the  whole,  were. 


Silica  -  ■> 

-  -  70 

Magnefia 

-  34 

Oxide  of  iron 

52 

Oxide  of  nickel 

3 

159. 

EXAMINATION  OF  THE  STONE  FROM  YORK¬ 
SHIRE. 

The  mechanical  leparation  of  the  fubftances  in  this  ftonc 
being  as  difficult  as  in  the  preceding  cafe,  I  was  neceffiarily 
fatisfied  with  fubmitting  it  to  the  fame  treatment.  I  colle&ed^ 
however,  3  I  grains  of  malleable  particles ;  which,  by  the 
procefs  already  more  than  once  mentioned,  left  4  grains  of 
earthy  matter;  and,  by  yielding  37f  of  oxide  of  iron,  indi¬ 
cated  about  4  grains  of  nickel. 

150  grains  of  the  earthy  part  of  the  ftone  wrere,  byanalyfis. 


refolved  into. 

Silica  75 

Magnefia  -  -  -  -  37 

Oxide  of  iron  48 

Oxide  of  nickel  .  -  -  2 


162. 

EXAMINATION  OF  THE  STONE  FROM 

BOHEMIA. 

The  probability  of  never  being  able  to  obtain  another  fpe- 
cimen  of  the  very  remarkable  fragment  of  this  fubftance,  did 
not  allow  me  to  trefpafs  more  on  theliberality  of  Mr.  Greville, 
than  to  detach  a  fmall  portion.  I  found  it  of  fimilar  compoft- 
tion  to  that  of  the  three  preceding  ftones ;  and  the  Count  de 
Bournon  has  already  (hewn  the  proportionate  quantity  of  the 
attraflable  metal  to  be  very  confiderable.  16|  grains,  left  2\ 

of 
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of  extraneous  earthy  matter ;  and  yielded,  by  the  treatment 
with  nitric  acid  and  ammonia,  17f  grains  of  oxide  of  iron. 

This  would  feem  to  iuduce  an  efiimation  of  If  of  nickel  in  14 
grains,  or  about  9  per  cent. 

55  grains  of  the  earthy  part  of  the  Hone,  by  the  analytical  Component 
treatment  of  the  two  former,  afforded,  i)aUS!> 


Silica  - 

25 

Magnefia  - 

94 

Oxide  of  iron 

234 

Oxide  of  nickel 

1§ 

59f 

The  unufual  increafe  of  weight  in  the  refult  of  the  three  Iaff 
analyfes,  not  with  Handing  the  intire  lofs  of  the  fulphur  in  the  . 
pyrites,  is  obvioufly  owing  to  the  metallic  Hate  of  the  iron 
combined  with  the  fulphur,  as  was  (hewn  in  a  former  infiance. 

I  have  now  concluded  the  chemical  examination  of  thefe  Remarks  on 
four  extraordinary  fubfiances.  It  unfortunately  difiers  from  the**e  an^yffs : 
the  analyfis  made  by  the  French  Academicians,  of  the  Hone  thofe  formerly 
prefented  to  them  by  the  Abb6  Bachelay.  as  well  as  from  that made  ^  ot^m* 
made  by  Profeffor  Barthold,  of  the  Hone  of  Enfifiieim.  It  is 
at  variance  with  that  of  the  Academicians,  inafmuch  as  they 
found  neither  magnefia  nor  nickel.  It  differs  from  that  of 
Mr.  Barthold,  as  he  did  not  find  nickel,  but  difeovered  fome 
lime,  with  17  percent,  of  alumina.  With  regard  to  thefe  dif¬ 
ferences,  I  have  to  fubmit  to  the  chemical  world,  whether 
magnefia  might  not  have  eluded  the  action  of  an  acid,  when 
the  aggregation  of  the  integrant  parts  of  the  Hone  was  not  de- 
Hroyed  by  treatment  with  potafh.  As  to  theexifience  of  alu¬ 
mina,  I  do  not  abfolutely  deny  it;  yet  I  mufi  obferve,  that 
the  wThole  of  the  earth  which  feemed  to  have  any  refemblance, 
however  fmall,  to  alumina,  was  at  mofi  3  per  cent,  and  there 
feems  good  reafon  to  confider  it  as  filica.  Refpe&ing  the  ex- 
ifience  of  lime  in  the  Hone  of  Enfifiieim,  I  mufi  appeal  to 
Profeffor  Barthold,  whether,  fuppofing  lime  a  confiituent  part, 
fulphate  of  lime  fliould  not  have  been  formed,  as  well  as  ful- 
phate  of  magnefia,  when  fulphuric  acid  was  generated  by  ig¬ 
niting  the  earths  and  pyrites.  And,  as  to  the  proportion  of 
alumina,  in  the  fame  Hone,  I  would  afk,  at  leaft,  whether  it 
would  have  been  fo  confiderable,  if  the  folutions  formed  by 
acids,  after  the  treatment  with  potafii,  had  been  evaporated 
Vol,  III. — October,  1802.  H  to 
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to  the  requifite  tlrynefs :  not  to  obferve  that  no  mention  is 
made  of  any  examination  of  the  properties  of  the  earth  called 
alumina.  In  the  proportion  of  magnolia,  1  have  the  iatisfac- 
tion  to  find  iny  analyfis  correfpond  very  nearly  with  that  of 
ProfefTor  Barthold  ;  and,  if  what  he  confidered  alumina  were 
fuppofed  filica,  the  hone  prefented  to  the  French  Academy', 
the  hone  of  Enhtheim,  and  the  four  I  have  examined,  would 
The  ftriking  agree  very  nearly  in  hliceous  proportions.  With  refpedt  to 
conformity  of  the  nickel,  I  am  confident  it  would  have  been  found  in  all, 
thefe  ft  ones1  and  had  the  metallic  particles  been  fcparately  examined.  But, 
their  want  of  re- whatever  be  thefe  variations,  the  mineralogical  defeription  of 
femblance  to  all  the  French  Academicians,  of  Mr.  Barthold,  and  of  the  Count 
join  with  the  de  Bournon,  all  exhibit  a  ftriking  conformity  of  chara6ter, 
common  to  each  of  thefe  ftones  ;  and  I  doubt  not  but  the 
fimilarity  of  component  parts,  efpecially  of  the  malleable  alloy, 
together  with  the  near  approach  of  the  conftituent  proportions 
of  the  earths  contained  in  each  of  the  four  ftones,  the  imme¬ 
diate  lubjeft  of  this  Paper,  will  eftablifh  very  ftrong  evidence 
in  favour  of  the  affertion,  that  they  have  fallen  on  our  globe. 
They  have  been  found  at  places  very  remote  from  each  other, 
and  at  periods  alfo  fufficiently  diftant.  The  mineralogifts  who 
have  examined  them,  agree  that  they  have  no  refeinblance  to 
mineral  fubftances,  properly  fo  called  ;  nor  have  they  been 
deferibed  by  mineralogical  authors.  I  would  further  urge  the 
authenticity  of  accounts  of  fallen  ftones,  and  the  fimilarity  of 
circumftances  attendant  on  fuch  phenomena  ;  but,  to  the  im¬ 
partial  it  would  be  fuperfluous,  and,  to  thofe  who  difbelieve 
whatever  they  cannot  explain,  it  would  be  fruitlefs.  Attempts 
to  reconcile  occurrences  of  this  nature  with  known  principles 
of  philofophy,  it  is  true,  are  already  abundant ;  but  (as  the 
Earl  of  Briftol  has  well  exprelTed)  they  leave  us  a  choice  of 
difficulties  equally  perplexing.  It  is  however  remarkable, 
that  Dr.  Chladni,  who  feems  to  have  indulged  in  thefe  fpeeu- 
lations  with  moft  fuccefs,  fhould  have  connected  the  defeent 
of  fallen  ftones  with  meteors ;  and  that,  in  the  narrative  of 
Mr.  Williams,  the  defeent  of  the  ftones  near  Benares,  fliould 
have  been  immediately  accompanied  with  a  meteor. 

No  luminous  appearance  having  been  perceived  during  the 
pearance. attend- elay  on  which  the  ftone  fell  in  Yorkfhire,  it  mud  be  admitted, 
feveral.  rather  militates  againft  the  idea,  that  thefe  ftones  are  the  fub¬ 

ftances  which  produce  or  convey  the  light  of  a  meteor,  or  that 
4  a  meteor 


Luminous  ap- 
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meteor  mufl  neceffarily  accompany  them  *.  Yet  the  flono 
from  Sienna  fell  amidfl  what  was  imagined  lightning,  but  what 
might  in  reality  have  been  a  meteor.  Stones  were  alfo  found 
alter  the  meteor  feen  in  Gafcony,  in  July,  1790.  And  Mr. 
Falconet,  in  the  memoir  I  have  already  quoted,  relates,  that 
the  If  one  whicb  was  adored  as  the  mother  of  the  gods,  was  a 
Bretilia  ;  and  that  it  fell  at  the  feet  of  the  poet  Pindar,  enve¬ 
loped  in  a  ball  of  fire.  He  alfo  obferves,  that  all  the  Boetilia 
had  the  fame  origin. 

I  ought  not  perhaps  to  fupprefs,  that  in  endeavouring  to 
form  an  artificial  black  coating  on  the  interior  furface  of  one 
•of  the  flones  from  Benares,  by  fending  over  it  the  electrical 
charge,  of  about  37  fquare  feet  of  glafs,  it  was  obferved  to 
become  luminous,  in  the  dark,  for  nearly  a  quarter  of  an  hour; 
and  that  the  tract  of  the  electrical  fluid  was  rendered  black. 
1  by  no  means  with  to  lay  any  ftrels  upon  this  circumftance  ; 
for  I  am  well  aware,  that  many  fubftances  become  luminous 
by  electricity. 

But,  fliould  it  ever  be  difeovered  that  fallen  hones  are  ac¬ 
tually  the  bodies  of  meteors,  it  wrould  not  appear  fo  proble¬ 
matical,  that  fuch  maffes  as  thefe  hones  are  fometimes  repre¬ 
fen  ted,  do  not  penetrate  further  into  the  earth  :  for  meteors 
move  more  in  a  horizontal  than  iu  a  perpendicular  direction ; 
and  we  are  as  abfolutely  unacquainted  with  the  force  which 
impels  the  meteor,  as  with  the  origin  of  the  fallen  hone. 

Before  I  clofe  this  fubjeCt,  I  may  be  particularly  expeCted 
to  notice  the  meteor  which,  a  few  months  ago,  traverfed  the 
county  of  Suffolk.  It  was  faid,  that  part  of  it  fell  near  Saint 
Edmundjfbury,  and  even  that  it  fet  fire  to  a  cottage  in  that 
vicinity.  It  appeared,  from  inquiries  made  on  the  fpot,  that 
fomething,  feemingly  from  the  meteor,  was,  with  a  degree 
of  reafon,  believed  to  have  fallen  in  the  adjacent  meadows  ; 
but  the  time  of  the  combuhion  of  the  houfe  did  not  correfpond 
with  the  moment  of  the  meteor's  tranfition. 

A  phenomenon  much  more  wrorthy  of  attention,  has  hnce 
been  deferibed  in  the  Philofophical  Magazine.  On  the  night 
of  the  5th  of  April,  1800,  a  body  wholly  luminous,  was  feen, 
in  America,  to  move  with  prodigious  velocity.  Its  apparent 

*  In  the  account  of  the  (tone  which  fell  in  Portugal,  no  mention 
is  made,  either  of  a  meteor  or  lightning. 

H  2  fizQ 
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fize  was  that  of  a  large  houfe,  70  feet  long ;  and  its  elevation 
above  the  furface  of  the  eaith,  about  200  yards.  The  light 
produced  effe6ts  little  fhort  of  fun-beams ;  and  a  confiderable 
degree  of  heat  was  felt  by  thofe  who  faw  it,  but  no  electric 
fen  Cation.  Immediately  after  it  difappeared  in  the  north-weft, 
a  violent  ru filing  noife  was  heard,  as  if  the  phenomenon  were 
bearing  down  the  foreft  before  it ;  and,  in  a  few  feconds  after, 
there  was  a  tremendous  crafli,  caufing  a  very  fenfible  earth¬ 
quake.  Search  being  afterwards  made  in  the  place  where  the 
burning  body  fell,  every  vegetable  was  found  burnt,  or  greatly 
fcorched,  and  a  confiderable  portion  of  the  furface  of  the  earth 
broken  up.  We  have  to  lament,  that  the  authors  of  this  ac¬ 
count  did  not  fearch  deeper  than  the  furface  of  the  ground. 
Such  an  immenfe  body,  though  moving  in  a  horizontal  direc¬ 
tion,  could  not  but  be  buried  to  a  confiderable  depth.  Should 
it  have  been  more  than  the  femblance  of  a  body  of  a  peculiar 
nature,  the  lapfe  of  ages  may  perhaps  effect  what  has  now 
been  neglected;  and  its  magnitude  and  folitary  lituation  be¬ 
come  the  aftonifhment  of  future  philofophers. 

Concerning  the  This  leads  me  to  fpeak  of  the  folitary  mafs  of  what  has  been 

immenfe  mats  of capecj  na^jve  jron  Was  difcovered  in  South  America, 

native  iron  ot 

S.  America.  and  has  been  deferibed  by  Don  Rubin  de  Celis.  Its  weight 
was  about  15  tons.  The  fame  author  mentions  another  infu- 
lated  mafs  of  the  fame  nature.  The  whole  account  is  exceed¬ 
ingly  interefting  ;  but,  being  already  publifhed  in  the  Philo- 
fophical  Tranfa&ions  for  the  year  1788,  it  needs  not  be  here 
repeated. 

Mr.  Prouft  has  {hewn  the  mafs  particularly  deferibed,  not  to 
be  wholly  iron,  but  a  mixture  of  nickel  and  iron.  The  Trus¬ 
tees  of  the  Britifh  Mufeum,  who  are  in  pofleftion  of  fome  frag¬ 
ments  of  this  mafs,  font  to  the  Royal  Society  by  Don  Rubin 
de  Celis,  have  done  me  the  honour  to  permit  me  to  examine 
them  ;  and  I  have  great  fatisfa&ion  in  agreeing  with  a  chemift 
fo  juftly  celebrated  as  Mr.  Prouft. 

and  that  de>  The  connection  which  naturally  exifts  between  one  mafs  of 
fenbed  b^y  Pallas,  na(ive  iron  and  another,  immediately  turns  our  attention  to  the 
hy  the  Tartars'  native  iron  in  Siberia,  deferibed  by  Pallas;  and  this,  we  are 
told,  the  Tartars  confidered  as  a  facred  relic,  which  had 
dropped  from  heaven.  The  nickel  found  in  the  one  mafs, 
and  the  traditional  hiftory  of  the  other,  not  to  compare  the 
globular  bodies  of  the  ftone  from  Benares  with  the  globular 
.  t  .  \  concavities 


as  fallen  from 
heaven. 
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concavities  and  the  earthy  matter  of  the  Siberian  iron,  tend  to 
tiie  formation  of  a  chain  between  fallen  ftones  and  all  kinds  of 
native  iron.  How  far  any  real  affinity  exifts  between  thefe 
feveral  fubflances,  very  obliging  friends  have  afforded  me  an 
opportunity  to  form  fome  judgment.  I  am  indebted  to  Mr. 

Greville  and  Mr.  Hatchett  for  portions  of  almoft  every  known 
native  iron  :  and  the  Count  de  Bournon  has  done  me  the  fa-r 
vour  particularly  to  defcribe  them  as  follows. 

(To  be  concluded  in  our  next.) 


V. 

On  the  Colours  obtained  from  Metallic  Oxides,  and  fixed  by 
Means  of  Fufion  on  different  Vitreous  Bodies.  By  Alex. 
Brongniart,  Director  of  the  National  Manufactory  of 
Porcelain  at  Sevres,  Engineer  of  Mines  *,  iyc. 

The  art  of  employing  metallic  oxides  to  colour  the  different  The  colouring 
vitreous  matters  has  been  long  known.  It  is  well  known  that  gaffes  by  ox- 
the  ancients  made  coloured  glafs  and  enamels,  and  that  this  cient^S  ver^ an 
art  was  much  pra6tifed  by  the  Egyptians,  who  were  the  firft 
that  imitated  precious  ftones  by  thefe  means. 

In  modern  times  the  practice  of  this  art  has  been  brought  to  The  theory>nsg- 
a  high  degree  of  perfection,  but  its  theory  has  been  neglected.  *e<^etb 
It  is  almoft  the  only  chemical  art  to  which  the  new  principles 
of  this  fcience  have  not  been  applied. 

In  the  numerous  works  which  treat  of  the  method  of  ufing  or  erroneous, 
and  preparing  metallic  verifiable  colours,  the  authors  either 
give  no  theory,  and  confequently  no  general  principles,  or  the 
explanations  are  founded  only  on  the  abfurd  hypothefes  which 
formerly  compofed  much  of  the  theory  of  chemiftry. 

One  of  the  be  ft  publications,  as  it  is  the  work  of  an  en-  Montamy’a 
lightened  pra&ician,  is  The  Treatife  on  Painti/ig  in  Enamel,  o/'treatife  com.- 
Montamy.  The  archives  of  the  national  manufactory  at  Sevres,  mcndec1, 
like  wife  contain  fimple  and  good  proceffes  for  the  fabrication 
of  colours  ;  Bailly,  Fontelliau,  and  Montigny  are  the  authors  ; 
but  they  are  fimple  deferiptions,  without  any  obfervations  that 
lead  to  general  principles. 

*  Tournal  des  Mines,  No  ♦  67. 
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Kunclcd's  work 
and  the  Ency¬ 
clopaedias  are  of 
little  value. 


Science  is  con- 
liderably  ad¬ 
vanced  when  the 
fadts  compofe  a 
body  of  dodtrine. 


The  arts  would 
be  greatly  ad¬ 
vanced  by  fimi- 
3ar  treatment. 


Philofophers 
might  acquire 
them. 


The  prefent  me¬ 
moir  aims  to 
make  this  difpo- 
fition  as  to  the 
art  of  verifiable 
colours. 


KunckePs  work,  the  manuferipts  of  Hellot,  in  the  pofief- 
(ion  of  the  rnanufadlory  at  Sevres,  and  the  two  Encyclopae¬ 
dias,  prefent  only  an  undigefted  colledtion,  and  a  multitude 
of  proceeds  collected  together  from  all  quarters,  without 
choice  or  rcafon.  With  a  flight  knowledge  of  the  art  it  is  ea- 
fier  to  invent  a  new  procefs  of  fabrication,  than  to  difeover 
which  among  this  multitude  of  receipts  we  ought  to  prefer. 

It  has  been  remarked,  that  one  of  the  mod  certain  criterions 
of  the  progrefs  made  to  the  perfection  of  a  fcience,  is  the  pof- 
fibility  it  leaves  of  a  re-union  of  the  fadts  that  compofe  it,  in 
a  body  of  doctrine  from  which  general  principles  may  be  de¬ 
duced.  At  the  prefent  period  only  does  it  deferve  the  name 
of  a  fcience,  and  it  is  to  the  expotition  of  thefe  principles,  that 
the  driking,  though  inaccurate  name  of  the  philofophy  of  fci¬ 
ence  has  been  given. 

The  arts,  which  oftener  compofe  a  branch  of  fcience,  than 
the  fimple  application  of  one  of  its  parts,  prefent  fadts  equally 
capable  of  being  united  in  a  body  of  dodtrir.e  ;  they  will  attain 
this  valuable  degree  of  perfedtion  if  practifed  by  men  accuf- 
tomed  to  trace  the  connections,  and  deduce  the  confequences 
of  the  events  that  pafs  under  their  obfervation. 

Philofophers,  whofe  more  elevated  fpeculations  feclude 
them  from  the  pradtice  of  thefe  arts,  would  then  perceive  their 
principles  with  greater  eafe ;  they  could  more  diredlly  apply 
their  refearches  to  the  progrefs  of  the  art,  which  being  then 
diredted  by  reafon,  would  become  more  certain,  diredt  and 
rapid  in  its  advancement. 

Being  convinced  that  the  art  of  preparing  and  ufing  vitrifi- 
nble  colours  is  fufceptible  of  receiving  the  application  of  the 
means  of  perfedtion  ;  and  that  the  fadts  of  which  it  is  com- 
pofed  are  fufficiently  numerous  and  accurate  to  be  prefented 
in  a  general  outline,  I  have  concluded  that  the  precife  know¬ 
ledge  of  thefe  fadts,  and  of  the  principles  which  unite  them, 
which  naturally  lead  to  an  explanation  of  a  number  of  the  re- 
fults,  might  be  interefting  to  chemifts,  who,  being  occupied 
by  more  general  and  important  refearches,  cannot  attend  to  all 
the  details  of  a  complicated  art. 

I  wi  fhed  like  wile  to  give  an  accurate  account  of  the  princi¬ 
ples  of  this  art  to  chemifts,  that  they  might  determine  with 
certainty  on  the  new  operations  to'  which  the  procefTes  fub- 
mitted  to  their  judgment  might  lead. 


Lafily, 
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Lafily,  I  thought  it  would  be  advantageous  to  the  progrefs  Exhibition  of 
of  the  art,  and  that  it  was  incumbent  on  the  national  manufac-  s°evrCs. 

tory  at  Sevres  to  difclofe  the  pretended  fecret  of  the  compo- 
fition  of  colours  for  porcelain  which  do  not  change  in  the  fire. 

Thefe  colours  were  prefented  to  the  Inditute  in  the  year  6,  by 
a  manufacturer  of  porcelain,  juftly  admired  for  the  beauty  of 
tiie  works  produced  at  his  manufactory.  I  fliould  not  have 
publiflied  this  fecret  had  it  been  given  to  me  in  confidence, 
but  as  it  is  known,  I  hope  I  fliall  no  longer  be  fufpeCted  of 
the  lead  breach  of  integrity. 

From  what  has  been  faid,  it  will  be  feen  that  my  object  is 
not  to  give  the  exact  compofition  of  all  the  verifiable  colours 
at  full  length.  Such  a  work  could  not  be  the  fubjeft  of  a  fim- 
ple  memoir. 

It  is  known  that  metallic  oxides  are  the  bafes  of  all  vitrifia-  Vitrifiable  co¬ 
ble  colours ;  but  forne  of  the  metallic  oxides  are  not  proper  for  oxides 

this  ufe;  and  as  they  are  not  vitrifiable  without  fume  admix¬ 
ture,  they  can  feldom  be  employed  alone. 

The  very  volatile  oxides,  and  thole  that  do  not  adhere  Not  thofe  which 

droned y  to  the  oxigen  they  contain  in  abundance,  either  can-  ar^  vol^tlIe>  or 

r>  J  o  J  "  >  '  eafily  change 

not  be  employed  in  any  manner,  as  is  the  cafe  with  the  oxides  their  oxigena- 
of  mercury  and  arfenic,  or  elfe  they  can  be  employed  only  as  tlon* 
agents.  The  colour  they  afford  cannot  be  depended  on,  be- 
caufe  they  lofe  it,  in  proportion  as  they  lole  their  oxigen  by 
the  flighted  heat.  Such  are  the  puce  and  red  coloured  oxides 
of  lead,  the  yellow  oxide  of  gold,  &c. 

Thofe  oxides,  in  which  the  proportion  of  oxigen  is  capable 
of  being  varied  too  eafily,  are  feldom  employed.  The  black 
oxide  of  iron  is  never  employed  for  that  colour.  The  green 
oxide  of  copper  is  in  many  circumftances  very  uncertain  in  its 
effeft. 

I  have  remarked  that  the  oxides  do  not  melt  alone  ;  though  Oxides  cannot 
when  placed  in  thin  layers  on  vitrifiable  fubdances  they  can  be  ulcd  alone  ’ 
be  made  to  adhere  by  means  of  a  violent  dre  ;  but,  with  the 
exception  of  the  oxides  of  lead  and  bifmuth,  they  afford  only 
dull  colours.  The  very  violent  heat  which  is  frequently  re¬ 
quired  to  fix  them,  changes  or  totally  dedroys  their  colours. 

Some  flux  is  therefore  added  to  all  the  metallic  oxides. 

This  flux  is  either  glafs  of  lead  and  diex,  or  glafs  of  borax,  but  require  a 
or  a  mixture  ot  both.  file*,  or  |cad> 

Its  lilex,  and  borax* 
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The  flux  fixes 
the  colour  at  a 
moderate  heat  ; 
lefs  than  would 
deftroy  the  co¬ 
lour. 


Very  tranfient 
colours  are 
mixed  with  the 
flux  without 
previous  fufion, 


Others  are  fufed 
with  it  and  then 
ground. 


This  treatife  is 
confined  to  vi- 
trifiable  colours 
on  glazes  or 
glafs. 

Thefe  grounds 
are  three. 

j.  Enamel. 


a.  Hard  porce¬ 
lain. 

3.  Common 
glafs. 


Its  general  effect  is  to  give  brilliancy  to  the  colours  after 
their  fufion,  to  fix  them  upon  the  piece  that  is  painted  by 
foftening  its  furface,  to  envelope  the  metallic  oxides,  to  pre- 
ferve  their  colour  by  defending  them  from  the  contadt  of  the 
air,  and  particularly  to  facilitate  the  fufion  of  the  colour  at  a 
fiightly  elevated  temperature,  not  capable  of  deftroying  it. 

The  obfervation  which  proves  this  latter  life  of  folvents  is 
taken  from  delicate  colours,  fuch  as  the  carmines  produced 
from  gold  ;  thefe  colours  require  a  much  greater  proportion  of 
flux  than  the  others. 

Sometimes  the  oxides  are  directly  employed,  and  fimply 
mixed  with  their  folvents,  without  having  been  previoufly 
melted  with  it ;  fuch  are  the  colours  which  the  violence  or  re¬ 
petition  of  heat  would  alter.  It  is  eafy  to  conceive  that  a 
flronger  and  more  lafiing  heat  is  required  to  fufe  a  crucible  of 
coloured  glafs  than  a  layer  of  colour,  w  hich  is  not  the  tenth  of 
a  millimetre  in  thicknefs. 

I  fhall  return  to  this  fubjedt  when  treating  of  the  red  colours 
obtained  from  gold. 

In  many  cafes  the  oxides  are  previoufly  fufed  with  their  fol¬ 
vents,  and  afterwards  ground.  When  I  fpeak  of  colours  in 
particular,  I  fhall  mention  thofe  which  are  fubjedted  to  this 
fufion. 

Thefe  general  principles  are  too  fimple  to  require  further 
explanation. 

I  fhall  only  fpeak  of  the  application  of  metallic  colours  to 
vitreous  bodies  or  furfaces. 

Thefe  bodies  may  be  divided  into  three  very  diftindl  dalles, 
from  the  nature  of  the  fubfiances  that  compofe  them,  the  ef- 
fedts  produced  on  them  by  the  colours,  and  the  changes  they 
undergo.  Thefe  are. 

Iff.  Enamel;  loft  porcelain,  and  all  the  glazes,  enamels, 
or  glades,  which  contain  lead  in  any  confiderable  quantity. 

2d.  Hard  porcelain,  or  fuch  as  is  glazed  with  feldfpar. 

3d.  Glafs  in  wrhich  there  is  no  lead,  fuch  as  the  common 
window  glafs. 

I  fhall  fucceffively  examine  the  principles  of  compofition  of 
thefe  colours,  and  the  general  phenomena  they  prefent  on 
thefe  three  grounds  or  fupporters. 


Colours 
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Colours  for  enamel  painting  have  been  longed  known  :  the 
receipts  in  the  works  I  have  mentioned  at  the  beginning  of 
this  effay  all  relate  to  thefe  colours. 

It  is  known  that  enamel  is  a  glafs  rendered  opake  by  oxide 
of  tin,  and  very  fufible  by  the  oxide  of  lead.  It  is  this  laft 
which  in  particular  gives  it  properties  very  different  from 
thofe  of  the  other  excipients  of  metallic  colours.  Hence  all  the 
glaffes  and  glazes  that  contain  lead,  have  the  properties  of 
enamel,  and  what  we  may  atfert  of  the  one,  will  apply  to  the 
other  with  very  little  difference. 

Such  are  the  white  and  tranfparent  glazes  of  Dutch  or  Delft 
ware,  and  the  glaze  of  the  porcelain  called  foft  ( tendre .) 

This  porcelain,  the  firft  made  in  France,  particularly  at 
Sdvres,  and  indeed  for  a  long  time  almoft  exclufively  at  this 
manufactory,  has  for  its  bafe  a  vitreous  frit  nearly  opake,  ca¬ 
pable  of  being  acted  upon  by  marl,  and  its  glaze  is  a  very 
tranfparent  glafs  containing  much  lead. 

The  colours  made  ufe  of  are  the  fame  as  thofe  for  enamel¬ 
ling,  confequently  the  changes  thefe  colours  undergo  in  ena¬ 
mel,  muft  take  place  in  this  fpecies  of  porcelain,  becaufe,  as 
we  {hall  foon  fee,  the  caufes  of  the  change  are  the  fame  in 
both. 

The  colours  for  enamel  and  tender  porcelain  require  lefs 
flux  than  the  others,  becaufe  the  glafs  on  which  they  are 
placed,  foftens  fufficiently  to  be  penetrated  by  them. 

This  folvent  may  be  either  the  mixture  of  glafs  of  lead,  and 
pure  hlex  called  rocaille ,  or  this  {ame  glafs  mixed  with  that 
of  borax. 

Montamy  fays  that  glafs  of  lead  ought  not  to  be  ufed  in  the 
flux  for  enamel ;  he  employs  borax  alone.  He  then  dilutes 
or  makes  up  his  colours  in  a  volatile  oil. 

On  the  contrary,  the  painters  of  the  manufadlory  at  Sevres, 
ufe  only  colours  without  borax,  becaufe  they  dilute  them  with 
gum,  and  borax  does  not  dilute  well  this  way.  I  am  con¬ 
vinced  that  both  methods  are  equally  good,  and  that  Montamy 
is  not  juftified  in  excluding  the  fluxes  of  lead,  as  they  are  em¬ 
ployed  without  inconvenience  every  day,  and  even  render  the 
management  of  colours  more  eafy. 

I  have  remarked,  that  in  the  baking  of  thefe  colours  the 
glaze  is  foftened  lo  much  as  to  be  eafily  penetrated  by  them  ; 
this  is  one  great  caufe  of  the  change  they  undergo.  They  be- 
4  come 
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Enamel  colours 
have  been  long 
known. 

Enamel  Is  glafs 
rendered  fufible 
by  ox.  lead,  and 
opake  by  ox.  tin. 


It  is  the  glaze  of 
Delft  ware,  &c. 

Soft  porcelain  of 
Sevres. 


Colours  the 
fame  as  for  ena* 
meiling. 


Thefe  require 
lefs  flux  becaufe 
the  glaze  is  very 
fufible. 

The  flux  before 
mentioned. 


Glafs  of  lead  is 
a  good  material. 


The  foft  glaz* 
very  much  di¬ 
lutes  the  co¬ 
lours. 


IOC 
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come  diluted  by  the  mixture  with  the  glaze,  and  the  firft  fire 
changes  a  painting  apparently  finithed,  into  a  very  flight 
Iketch. 

And  the  oxide  The  oxide  oflead  contained  in  the  glaze  is  a  more  powerful 

mically  onthem"  cau^e  ^ie  great  changes  thefe  colours  undergo.  Its  deftruc- 
tive  action  is  principally  exercifed  on  the  reds  of  iron,  and  is 
very  remarkable.  I  fliall  relate  fome  experiments  that  parti¬ 
cularly  prove  this. 

Thefe  colours  It  has  already  been  (hewn  that  the  two  principal  caufes  ot 
fearedy  Change  -  c^ange  which  colours  on  enamel  and  tender  porcelain  un¬ 
able,  except  dergo,  do  not  relate  to  the  compofition  of  thefe  colours,  but 

trorn  the  ground  jntirely  to  the  nature  of  the  trlafs  upon  which  they  are  placed, 
they  are  placed  J  °  1  .  .  r 

upon.  The  affertion  that  the  colours  of  porcelain  are  fubject  to  confi- 

derable  change,  relates  to  the  colours  of  foft  porcelain,  ( porce¬ 
lain  tendre)  a  fpeciesof  ware  now  almoft  totally  abandoned. 
The  paintings  It  follows  from  what  I  have  faid,  that  the  paintings  of 
before  mention- *  porcelain  require  to  be  feveral  times  re-touched  and  burned, 

ed  require  much  r  1 

touching  up.  in  order  to  poffefs  the  neceffary  ftrength.  Though  thefe  paint¬ 
ings  have  always  a  certain  foltncfs,  they  are  cpnftantly  more 
brilliani,  and  never  fubject  to  the  inconvenience  of  fealing  off. 

The  hard  porcelain,  according  to  the  divifion  I  have  laid 
down,  is  the  fecond  fpecies  of  ground  or  excipient  for  the  me¬ 
tallic  colours.  It  is  known  that  the  bafe  of  this  porcelain  is  a 
very  white  argil,  called  kaolin,  mixed  with  a  filiceous  and 
calcareous  folvent,  and  the  glaze  of  which  is  nothing  but  field 
fipar  fufed  without  an  atom  of  lead. 

This  porcelain,  which  is  that  of  Saxony,  is  of  much  later 
^  ^  date  at  Sdvres  than  the  foft  or  tender.  The  colours  employed 

viz.  on  theglaze  are  of  two  kinds,  the  firft  ufed  for  reprefenting  different  ob- 
or  painting  co-  je<5Is,  are  baked  with  a  very  inferior  fire  to  that  required  for 
the  baking  of  the  porcelain  itfelf.  They  are  very  numerous 
and  varied. 

The  others,  which  require  to  be  fufed  at  as  great  a  heat  as 
that  for  baking  the  porcelain,  are  laid  on  the  general  fur- 
face.  They  are  much  lefs  numerous. 

The  colours  for  painting  are  made  up  very  nearly  of  the 
fame  materials  as  thofe  for  tender  porcelain  ;  they  only  con¬ 
tain  more  flux.  This  flux  is  compofed  of  the  glafs  uflead, 
(called  rocaille)  and  of  borax.  I  have  not  yet  met  with  any 
work  that  treats  of  the  compofition,  ufe  and  effects  of  thefe 
colours.  In  fact,  it  has  no  where  been  afferted  in  print,  that 

all 


Hard  porcelain  ; 
with  glaze  of 
feid  fpar. 


or  of  Saxony, 
receives  two 


or  beneath  it ; 
or  ground  co¬ 
lours. 

The  colours  for 
painting  are 
nearly  the  fame 
as  for  the  foft 
porcelain  j  but 
contain  more 
flux. 
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all  thefe  colours  except  one  are  unchangeable  in  the  fire ;  The  flux  is  glafl* 
whereas  it  has  been  often  aflerted  in  books,  that  paintings  in  an  bo” 
enamel  are  fubjedt  to  confiderable  change. 

When  the  porcelain  is  put  in  the  fire  to  bake  the  colours,  the  The  hard  glaze 
field  fpar  glaze  dilates  and  opens  its  pores,  but  does  not  become  dilute  theTo-^ 
loft.  As  the  colours  do  not  penetrate  it,  they  are  not  (ubjedl  lours, 
to  the  changes  they  undergo  on  tender  porcelain.  It  mull 
however  be  obferved,  that  they  lofe  a  little  of  their  intenfity, 
by  ac  quiring  the  tranfparence  given  them  by  the  fufion. 

When  works  of  little  importance  are  made  they  need  not  fo  that  only  fine 
be  re-touched  ;  but  this  is  neceflary  when  a  painting  is  to  be  Kuching6/8  ^ 
highly  finifhed.  This  re-touching  is  not  diftinguifhable  in  the 
paintings  on  porcelain  from  that  of  any  other  fpecies  of 
painting. 

One  of  the  great  inconveniences  of  thefe  colours,  is  the  faci-  The  colours  are 
lity  with  which  they  fcale  or  fly  off  when  the  fire  is  often  ap-  apt  t0  fcale* 
plied. 

This  has  been  particularly  remarked  at  Sevres,  on  account  Hard  porcelain  is 
of  the  folidity  and  infufibility  with  which  porcelain  is  there 
manufa&ured.  But  thefe  qualities  caufe  it  to  refift  the  alter- changes  of  heat 

nations  of  heat  and  cold  for  a  longer  time,  and  gives  its  ground  and  cold  better 
........  ,  J?  .  .  ,  ,  ,  than  the  foft, 

a  more  brilliant  white  colour.  On  the  other  hand,  the  porce¬ 
lains  of  Paris  being  more  vitreous,  tranfparent,  and  of  a  blue- 
jlh  call,  generally  crack  if  boiling  water  is  frequently  poured 
into  them. 

In  order  to  remedy  this  evil  without  altering  the  qualify  of  The  fealing  is 
the  body,  I  foftened  the  glaze  a  little,  by  introducing  more  fjf^ng^he 
filiceous  or  calcareous  flux  according  to  the  nature  of  the  feld  glaze, 
fpar.  This  method  fucceeded,  and  for  this  twelvemonth  pafl 
the  colours  have  pafled  two  and  three  times  through  the  fire 
without  cracking,  provided  there  be  not  too  much  flux,  and 
they.be  not  laid  on  too  thick. 

It  has  been  remarked,  that  when  foda  and  potath  were  in-  Alkalies  are  too 

troduced  the  colours  fealed  ;  fo  that  they  cannot  be  ufed  as  v<!,atl.!e 

......  .  .  u fed  in  this  art. 

fluxes.  Thele  alkalies  being  volatilized  abandon  the  colours, 
which  cannot  adhere  to  the  glaze  by  themfelves. 

I  have  obferved  that  other  colours  are.  likewife  prepared.  Colours  to  be 
which  being  laid  upon  the  general  furface,  are  fufed  by  the  bakeTby  the 
fame  fire  as  bakes  the  porcelain.  Thefe  colours  are  but  few  ;  firftfire  are  few. 
becaufe  there  are  few  metallic  oxides  that  can  fupport  fueh  a 

fire 
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Art  of  painting 
on  glafs. 


is  not  loft. 


Books  in  which 
it  is  treated. 
Original. 


fre  without  being  volatilized  or  difeoloured.  Their  folvent 
is  thefe!!  fpar.  As  they  incorporate  with  the  glaze  they  ne¬ 
ver  crack,  and  are  more  brilliant. 

The  third  receptacle  of  metallic  verifiable  colours  is  glafs 
without  lead. 

The  application  of  thefe  colours  confiitutes  the  art  of  paint¬ 
ing  on  glafs  ;  an  art  much  pra&ifed  in  former  ages,  but  which 
is  fuppofed  to  be  loft,  becaufe  out  of  fafhion.  It  however  too 
immediately  depends  on  the  art  of  painting  on  enamel  and 
porcelain  to  be  intirely  loft.  Defcriptions  of  the  proeeftes  may 
alfo  be  found  in  many  different  works. 

A  book  intitled,  L’ Origine  de  V  Art  de  la  Peinture  fur  Verre, 
publifhed  at  Paris  in  the  year  1693,  and  Le  Traite  de  l’ Art  de 
la  Verrerie,  by  Neri  and  Kunckel ,  feem  to  be  the  firft  works 
containing  complete  defcriptions  of  this  art.  Thofe  publifhed 
Leviel’s  work  is  fince,  even  the  great  work  of  Leriel,  which  conftitutes  part  of 
tion  a  compi!a~  Les  Arts  et  Metiers  of  the  academy,  and  of  the  Encyclopedic 
Metliodique ,  are  only  compilations  from  the  two  former  works. 
The  others  af-  It  is  fomewhat  remarkable,  that  if  we  follow  the  proeeftes 
[nftrudtion°0fe  exa<^y  as  ^ey  are  deferibed  in  thefe  works,  as  I  have  done 
with  fome  of  them,  the  colours  of  which  they  pretend  to  give 
the  receipt  would  never  be  fabricated.  They  only  ferve  to 
fhew  an  able  pra6tician  the  method,  and  leave  it  to  him  to 
corre<5t  or  make  additions.  This  was  found  to  be  the  cafe  by 
Citizen  Meraud,  who  was  engaged  to  prepare  them  for  the 
manufactory  of  Sevres,  He  was  obliged  to  make  the  colours 
for  painting  on  glafs  rather  from  his  own  experience,  than  from 
the  inftrudtions  in  the  works  I  have  juft  mentioned. 

The  limits  of  a  memoir  will  not  permit  me  to  enter  intohif- 
torical  details  on  the  art  of  painting  on  glafs  ;  its  hiftory  is 
given  at  length  in  LeviePs  work  ;  the  materials  and  fluxes 

fome  or  them  are  *nter  into  the  compofition  of  the  colours  for  painting  on 

dull  for  want  of  .  .  .  r..  .  r  ..  .  r 

theopake  glals,  are  in  general  the  lame  as  thole  applied  to  porcelain. 

ground.  They  vary  only  in  their  proportions  ;  but  a  great  number  of 

the  colours  ufed  for  enamel  and  porcelain  cannot  be  applied 

to  glafs ;  many  of  them  when  feen  by  tranfmitted  light  intirely 

change  their  afpe<5i,  and  exhibit  an  obfeure  tint  which  can  be 

of  no  ufe  when  deprived  of  the  white  ground  which  throws 

them  out.  We  ftiall  point  out  thefe  when  we  treat  of  the 

colours  in  particular.  Thofe  colours  which  can  be  ufed  on 

this 


The  colours  for 
glafs  are  nearly 
the  fame  as  for 
enamel ;  but 
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this  body,  fometimes  change  in  the  baking,  and  acquire  a  great 
tranfparence.  They  are  generally  beautiful  only  when  placed 
between  the  eye  and  the  light,  and  then  they  anfwer  the  pur- 
pofe  intended  in  painting  on  glafs. 

There  is  more  difficulty  in  baking  plates  of  coloured  glafs  Difficulties  of 

than  is  commonly  thought.  The  bending  of  the  piece,  and  glafs 

alteration  of  the  colours,  are  to  be  avoided.  All  the  treatifes 

we  have  confulted  recommend  the  ufe  of  gypfum.  This  me-  On  the  ufual 

thod  fometimes  fucceeded,  but  generally  the  glafs  became  aUcali" 

white,  and  cracked  in  ail  directions.  It  appears  that  the  glades  of  the  glafs  is  at- 

tliat  are  too  alkaline,  and  which  are  far  the  moft  common  in  tacketj>  and  the 

piece  broken. 

clear  white  glalfes,  are  attacked  by  the  hot  fulphunc  acid  of 
the  fulphate  of  lime.  We  were  able  with  eafe  to  bake  much  Porcelain  bifcuit 
larger  glades  than  any  before  painted,  by  placing  them  on  very  °  etter 

fmooth  plates  of  earth  or  unglazed  porcelain. 


Concerning  the  fevered  particular  Colours. 

After  having  collected  the  general  phenomena  which  each  Particular  co- 
clafs  of  vitrifiable  colours  offers  with  regard  to  the  bodies  onlouis* 
which  they  are  placed,  I  muff  diew  the  particular  and  moft  in- 
terefting  phenomena  which  every  principal  fpecies  of  colours 
employed  on  tender  porcelain,  on  glafs,  and  in  the  fire  that 
bakes  the  porcelain,  prefent. 

t  'f 

Concerning  the  Reds ,  Purples ,  and  Violets  obtained  from  Gold. 

The  carmine  red  is  obtained  from  the  purple  precipitate  of  Carmine  red 
Cadius.  It  is  mixed  with  about  fix  parts  of  its  flux,  and  this  fromS0,d> 
mixture  is  direCtfy  employed  without  being  firft  fufed.  It  is 
then  of  a  dirty  violet,  but  acquires  the  beautiful  carmine  by 
baking.  It  is  however  very  delicate  ;  a  little  too  much  heat  is  very  perlfh- 
or  carbonated  vapours,  eadly  fpoil  it;  yet  it  is  more  beautiful a5ile  in  the  ^re* 
when  baked  with  charcoal  than  with  wood. 

This  colour  and  the  purple  which  differs  little  from  it,  as  as  well  as  Its 
well  as  all  the  lhades  which  are  obtained  from  their  mixture  with  a  es* 
other  colours,  really  change  in  all  porcelains  and  in  the  hands 
of  all  operators.  But  this  is  the  only  one  that  changes  on  hard  It  Is  the  only  co- 
porcelain.  It  may  be  replaced  by  a  fubffitution  of  rofe  colour  ^harcT ^rce^ 
from  iron,  which  does  not  change;  fo  that  by  excluding  from  lain; 
the  pallet  the  carmine  made  from  gold,  and  fubffituting  the 

rofe- 
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and  may  fcc  rofe-coloured  oxide  of  iron  here  fpoken  of,  we  have  a  pallet 
idef  ofTro^in*"  comP°fecl  of  colours  none  of  w  hich  arc  fubjedl  to  any  remark  - 
this  ufe,  able  change.  This  rofe-coloured  oxide  of  iron  has  been  long 
though  this  ox-  known,  but  was  not  employed  on  enamel,  becaufe  it  is  then 
^  *  °n  aa  fubjedt  to  confide  rable  change.  Or  perhaps  when  the  paint¬ 
ers  on  enamel  became  painters  on  porcelain,  they  continued  to 
work  according  to  their  ancient  method. 

We  might  fuppofe  that  by  previoufiy  reducing  the  colour 
named  carmine,  already  mixed  with  its  lolvent,  into  a  vitreous 
matter,  the  laft  tint  would  be  obtained.  But  as  I  have  already 
proved,  the  fire  which  muft  be  ufed  to  melt  this  vitreous 
inafs  defiroys  the  red  colour.  Befides,  it  is  found  that,  to  ob¬ 
tain  this  colour  in  perfection,  it  is  neceflary  to  pafs  it  through 
the  fire  as  little  as  poftible. 

The  carmine  of  tender  porcelain  is  made  with  fulminating 
gold  gently  decompofed,  and  muriate  of  filver;  there  is  no 
tin  in  it,  which  proves  that  it  is  not  necelfary  for  the  fabrication 
of  a  purple  colour,  that  the  oxide  of  this  laft  metal  and  that  of 
gold  fhould  be  combined. 

Violet  from  gold  Violet  is  likewife  obtained  from  the  purple  oxide  of  gold, 
toft  porcelain.  I  his  c°l°ur  proceeds  trom  having  a  greater  quantity  ot  lead  in 
the  flux,  and  it  is  nearly  of  the  fame  tint  whether  crude  or 
baked. 

Thefe  three  colours  totally  difappear  in  the  ftrong  fire  pro¬ 
per  to  bake  porcelain. 

The  carmine  and  Carmine  and  purple  afforded  us  upon  glafs,  only  lints  of  a 
good' upon  glafs  j  dirty  The  violet,  on  the  contrary,  has  a  very  beautiful 

but  the  violet  is  effedt ;  but  it  is  fubjedt  to  change  to  a  blue.  I  cannot  yet 
beautiful.  afeertain  the  caufe  of  fo  fingular  a  change,  as  I  obferved  it  for 
the  firft  time  only  a  few  days  ago. 


Fabrication  of 
the  gold  carmine. 


Eut  they  all  fail 
on  hard. 


(To  be  concluded.) 
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Examination  of  the  fuppofcd  igneous  Origin  of  the  Bocks  of  Hi* 
Trapp-formation.  By  Mr.  Robert  Jameson.  from  the 
Author. 

Sheriff  Brae,  Leith,  Sept.  3,  1802. 

That  the  Bocks  of  the  Trapp-formation  hare  been  depofited  from  a  Aqueous  origin 
State  of  Solution  and  Sufpenfion  in  Water,  is  a  Truth,  zvhich  has  trapp-formation. 
been  demon]} rated  by  the  Wernerian  Geognofie. 

It  is  not  at  prefent  my  intention  to  (late  the  proofs  of  this 
opinion  :  the  fubjeCi  of  the  following  obfervations  is  the  exa-  - 
mination  of  Mr.  Playfair’s  account  of  thefe  rocks. 

At  feftion  64-  of  his  illudrations  of  the  Huttonian  theory,  he^r°f-  Playfair’s 
oblerves,  “  The  columnar  druCture  fometimes  found  in  that  fh^colunin/^31" 
fpecies  of  whinflone  called  bafaltes,  is  a  fa<d  which  has  given  form  of  bafaltis 
rife  to  much  difeudion  ;  and  it  mud  be  confeffed,  that  though 
one  of  the  mod  driking  and  peculiar  chara&ers  of  this  fodil,  is  in  lavas, 
not  that  which  gives  the  cleared  and  directed  information  con¬ 
cerning  its  origin.  One  circumdance,  however,  very  much 
in  favour  that  bafaltic  rocks  owe  their  origin  to  fire,  is,  that  the 
columnar  form  is  fometimes  alfumed  by  lava  actually  erupted 
from  volcanos.  Now,  it  is  certainly  of  no  fmall  importance  to 
have  the  fynthetic  argument  on  our  fide,  and  to  know  that  ba¬ 
faltic  columns  can  be  produced  by  fire;  though  no  doubt,  to 
give  abfolute  certainty  to  our  conclufion,  it  would  be  neceffary 
to  fhew,  that  there  are  in  nature  no  other  means  but  this  by 
which  thefe  columns  can  be  formed.  This  fort  of  evidence 
can  hardly  be  looked  for  ;  but  fince  the  power  of  fufion  to 
produce  the  phenomena  in  quedion  is  perfectly  eftablifiied, 
and  fince  the  production  of  the  fame  phenomena  in  the  humid 
way  is  a  mere  hypothefis,  if  there  be  the  lead  reafon  to  fufpect 
the  aCtion  of  fubterraneous  heat*  as  one  of  the  caufes  of  mine¬ 
ralization, 

*  The  phenomena  of  volcanos  and  hot  fprings  are  confidered  by 
Profeflor  Playfair  as  proofs  of  a  fubterranean  heat,  unconnected 
with  the  decompofition  of  any  mineral  fubftance.  The  Wernerian 
geognofie,  however,  has  (hewn  us,  that  volcanos  and  hot  fprings  ori¬ 
ginate  in  the  neweft  flotz  trapp-formation,  therefore  we  have  diffi¬ 
dent 
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ralization,  every  maxim  of  found  philofophy  requires  that  the 
^ep^*  That  bafaltic  ftru<5ture,  in  all  cafes,  thould  be  aferibed  to  it.”  The 

the  delcriptlons 

of  lavas  by  Spal-  accounts  given  by  Spallanzani  and  other  travellers  of  columnar 

lanzam  and  lava,  are  moft  evidently  incorrect;  the  appearances  they  have 

corrert  as  to  the  defcribed  are  accidental  rents,  fuch  as  we  obferve  in  fandftone, 

appearance  and  Iimetlone,  and  even  in  bafalt.  Many  of  the  prifmatic  lavas 

and  tha^  the^  ^5  defcribed  by  Spallanzani,  are  either  bafalt,  grcenltone,  or  por- 

aqueous  origin  pliyry.  That  bafalt  columns  have  been  formed  by  chryftalliza- 

ducihle  from^  **on  fr°m  a  date  offolution  in  water,  is  rendered  probable  from 

milarity  of  ftruc- the  analogy  of  their  drudure  with  that  of  other  fofTih  which 

^,in/^her  ,  have  been  certainly  fo  formed.  Bafalt  we  know  occurs  in  the 
foiiils  lo  formed.  J  . 

tame  mats  in  tabular  and  columnar  dittin£t  concretions,  corref- 
ponding  in  this  particular  with  the  lamellar  and  columnar  dif- 
linct  concretions  of  truly  chrytlalline  foffils*. 

P.  The  prefence  j\ t  fe&ion  66  we  are  informed,  **  That  a  mark  of  fution,  or 

as  thVproofo8/ d  ^ie  operation  of  heat,  which  whinftone  polTefles  in 

igneous  produc-  common  with  many  other  fotlils,  is  its  being  penetrated  with 
tlon>  pyrites,  a  fubftance,  as  has  been  already  remarked,  that  is  of 

all  others  mod  excludvely  the  produ6tion  of  fire.” 

Mr.  Playfair  probably  did  not  know  that  the  great  beds  of 
bituminated  wood  which  are  found  covered  with  fand,  clay',  &c. 
in  the  alluvial  hills,  are  very  frequently  much  impregnated 
with  pyrites;  and  that  lately  Mr.  Hatchett  had  alio  demon- 
ftrated  its  formation  in  the  humid  wray. 

He  continues,  “  Another  mark  of  fution,  more  diftin&ive  of 
whin,  is,  that  both  in  veins  and  maffes  it  fometimes  includes 
pieces  of  fanddone,  or  of  the  other  contiguous  drata,  com. 

neousTufion 'S*  P^ely  infulated,  and  having  the  appearance  of  fragments  of 
rock  floating  in  a  fluid  diffidently  denfe  and  ponderous  to  fuf- 
tain  their  weight.  Though  thefe  fragments  have  been  too  re- 
fra&ory  to  be  reduced  into  fution  themfelves,  they  have  not 
remained  intirely  unchanged;  but  are,  in  general,  extremely 
indurated,  in  comparifon  of  the  rock  from  which  they  appear 


but  thefe  are 
very  abundant 
among  matters 
never  fubjedted 
to  fire. 


P.  Infulated 
maffes  ofindu- 
rated  fandftone 
in  whin,  urged 


cient  proof  of  the  exiftence  of  quantities  of  inflammable  matter, 
equal  to  the  fupport  of  all  the  volcanoes  that  have,  or  can  exift  on 
our  globe. 

*  When  bafalt,  having  a  columnar  ftrudlure,  occurs  in  veins,  we 
find  that  thefe  columns  are  perpendicular  to  the  walls  of  the  vein.. 
This  phenomena  I  have  frequently  obferved,  and  confider  it  as  dip- 
porting  in  fome  degree  the  opinion  mentioned  above. 


to 
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to  have  been  detached.”  That  the  pieces  of  fanddone  are  not  It  denied  that 
jnfulated,  I  have  proved  in  a  former  paper.  The  occurrence  jatcd  oAndu- 
of  rnaffes  of  fanddone  in  veins  of  bafalt,  grundone,  and  wacken,  rated, 
is  well  known  ;  but  that  there  are  mafles  more  indurated  than 
the  other  fanddone  of  this  formation,  mud  be  denied,  as  we 
know  that  fanddone  beds  occur  in  this  formation  of  all  degrees 
of  induration. 

Section  67.  “  Similar  indances  of  extraordinary  induration  p*  Extraordi- 

are  obferved  in  the  parts  of  the  diata  in  contact  with  whindone,  of  the  ftrauTif 
whether  they  form  the  tides  of  the  veins,  or  the  floors  and  cornaft  with 
roofs  of  the  mafles  into  which  the  whindone  is  didributed.  w^inftone  J 
The  drata,  whether  fandy  or  argillaceous,  in  fuch  tituations  are 
ufually  extremely  hard  and  confolidated ;  the  former  in  parti¬ 
cular  lo(e  their  granulated  texture,  and  are  fometimes  convert-  ' 
ed  into  perfect  jafper.  This  intereding  remark  was  fird  made 
by  Dr.  Hutton,  and  the  truth  of  it  has  been  verified  by  a  great 
number  of  fubfequent  obfervations.” 

The  flinty  fanddone  which  is  charafteriflic  for  the  neweti  accounted  for  by 
flotz  trapp-formation,  is  ufually  covered  by  clay,  wacken,  ba-  bafa^cfolution^ 
fait,  or  grunfione,  in  the  order  here  mentioned  :  fometimes  the  in  the  pores  of 
clay  is  wanting,  wrhen  the  fanddone  is  covered  by  wacken,  or  fo^ter  ftrat3* 
when  the  wacken  has  been  carried  away,  or  not  depofited,  by 
bafalt  or  grundone.  We  have  thus,  to  ufe  the  Huttonian  lan¬ 
guage,  the  fanddone  equally  indurated  under  a  bed  of  clay  as 
under  one  of  bafalt  or  grundone:  it  is  therefore  plain,  that  no 
argument  can  be  drawn  from  the  fituation  and  nature  of  this 
fanddone  in  favour  of  the  igneous  fydem.  When  the  wralls  of 
veins  are  indurated,  we  can  eafily  trace  it  to  the  depofition  of 
a  portion  of  the  bafaltic  folution  in  the  pores  of  the  fofter  drata. 

Section  68.  “  To  the  fame  excellent  geologid  (Dr.  Hutton)  P.  The  appear- 
we  are  indebted  for  the  knowledge  of  an  analogous  fa<5t  attend-  arice  °/.~har/ins, 
ant  on  the  paflage  of  whindone  veins  through  coal  drata.  As  in  the  vicinity  of 
the  beds  of  done  where  they  are  in  contact  with  the  veins  0f  veins  of  whin, 

adduced  as  3. 

whin,  fecm  to  acquire  additional  induration,  fo  thofe  of  coal,  in  proof  0f  their 
like  circumdances,  are  frequently  found  to  have  loft  their  fufi-  former  ftate  of 
bility,  and  to  be  reduced  nearly  to  the  date  of  coke  or  char¬ 
coal.  The  exiftence  of  coal  of  this  kind  has  been  already  men¬ 
tioned,  and  has  been  confidered  as  a  proof  of  the  operation  of 
fubterraneous  heat.  In  the  indances  here  referred  to,  that  is, 
where  the  charring  of  the  coal  is  limited  to  thofe  parts  of  the 
drata  which  are  in  contact  with  the  whin,  or  in  its  immediate 

Vol.  III. — October,  1802.  I.  vicinity. 
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vicinity,  the  heat  is  pointed  out  as  refiding  in  the  vein  ;  and 
this  is  to  be  accounted  for  only  on  the  fuppofition  ot  the 
melted  whin,  at  a  period  fubfequent  to  the  confolidation  ol  the 
coal,  having  flowed  through  the  openings  of  the  ftrata.  The 
heat  has  been  powerful  enough  in  many  places  to  drive  oft  the 
bituminous  matter  of  the  coal,  and  to  force  it  into  the  colder 
and  more  diftant  parts.  Few  facts  in  the  hiftory  of  fotlils  are 
more  remarkable  than  this,  and  none  more  directly  affimilates 
the  operations  of  the  mineral  regions  with  thole  that  take  place 
at  the  lurface  ol'  the  earth.” 

In  reply.  This  An  eminent  Irilli  geognoft  is  of  opinion,  that  the  appear- 

e-ftect  is  afcribed  ances  defcribcd  by  Profelfor  Playfair  may  have  been  produced 
to  the  percola-  .  J  J  q  r  .  ,  f  , 

cion  of  water,  by  the  percolation  or  water  along  the  tides  ot  the  balalt  vein. 

This  explanation  will  be  fatisfactory  to  thole  who  have  wit- 
neffed  the  effects  produced  by  the  weather  on  coal.  This  al¬ 
tered  coal,  however,  muft  not  be  confounded  with  the  glanz: 
and  columnar  coal,  becaufe  thefe  differ  from  it  in  oryctognof- 
tical  and  geognoftical  characters. 

The  argument  contained  in  fection  69,  is  refuted  by  what 
Werner  mentions  in  his  admirable  book  on  the  formation  ot 
veins. 

Section  71.  **  Again,  if  it  be  true  that  the  mafles  ol  whin- 

ftone,  thus  interpofed  among  the  ftrata,  were  introduced  there 
tween  the  ftrata,  alter  the  formation  of  the  latter,  we  might  expert  to  find,  at 
th^fimilarky  of  *n  niany  instances,  that  the  beds  on  which  the  whinftone 
the  parts  fo  fepa-  relT,  and  thole  by  which  it  is  covered,  are  exadtly  alike.  II 
thele  beds  were  once  contiguous,  and  have  been  only  heaved 
up  and  feparated  by  the  irruption  of  a  fluid  mafs  of  fubterranean 
lava,  their  identity  fhould  llill  be  recognifed.  Now  this  is 
precifely  what  is  obfervfed  ;  it  is  known  to  hold  in  avail  num¬ 
ber  of  inftances,  and  it  is  ftrikingly  exemplified  in  the  rock  of 
This  argument  Salifbury  Crag  near  Edinburgh.”  If  this  argument  was  cor- 
tooniuch^  be-'6  ^  Ihould  follow,  that  the  beds  of  foliated  limeftone  con¬ 

taining  fhells,  which  are  found  between  ftrata  of  landftone, 
had  been  ejected  from  below.  Tiiis  fa6t  cannot  be  evaded 
by  faying,  that  the  limeftone  has  been  only  foftened ;  it  is  plain 
if  the  foliated  fracture  (according  to  the  Huttonian  fyftem)  is  a 
chara£ter  of  fufion  in  one  Hone,  fo  muft  it  in  all  others. 

P.  The  nodal es  At  fedtion  73  we  have  the  following  obfervations  on  the  for¬ 
gone  appear  to  "  mat-i°n  of  agates  :  “  Some  of  the  fpecies  of  whinftone  are  the 
have  been  fluid  j  common  matrices  of  agates  and  chalcedonies,  which  lie  inelofed 

2  in 


P.  That  the 
whinftone  was 
introduced  be¬ 


caufe  it  would 
apply  to  other 
middle  ftrata. 
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in  them  in  the  form  of  round  nodules.  The  original  fluidity  of 

thefe  nodules  is  evinced  by  their  figured  and  lometimes  chryl- 

fallized  firucture,  and  indeed  is  fo  generally  admitted,  that 

the  only  quefiion  refpedling  them  is,  whether  this  fluidity  was 

the  effect  of  heat  or  folution.  To  anfwer  this  queflion  Dr. 

Hutton  obferves,  that  the  formation  of  the  concentric  coats  of 

which  the  agate  is  ufually  compofed,  has  evidently  proceeded 

from  the  circumference  toward  the  center,  the  exterior  coats 

always  imprefling  the  interior,  but  never  the  reverfe.  The 

fame  thing  alfo  follows  from  this  other  fact,  that  where  there  is 

any  vacuity  within  the  agate,  it  is  ufually  at  the  center,  and 

there  too  are  found  the  regular  chryfials,  when  any  fuch  have 

been  formed^  It  therefore  appears  certain,  that  the  progrefsand  to  have  con~ 
i'  i  *  j  .  •  i  i  r*  .  j  •  n  *  i  i  folidated  from 

or  conlohdation  has  been  from  the  circumference  inwards,  and  wjthout. 

that  the  outward  coats  of  the  agate  were  the  firft  to  acquire 

folidity  and  hardnefs.  Now  it  muft  be  confidered  that  thefe 

coats  are  highly  confolidated  ;  that  they  are  of  very  pure  fili-  They  are  pure 

ceous  matter,  and  are  utterly  impervious  to  every  fubflance  ^liCeou.s  matter, 

J  %  1  J  impervious  to 

which  we  know  of,  excepting  light  and  heat.  It  is  plain  there-  any  other  fub- 
fore,  that  whatever  at  any  time,  during  the  procefs  of  confoli-  ftance  > 
dation,  was  contained  within  the  coats  already  formed,  mufl 
have  remained  there  as  long  as  the  agate  was  intire,  without 
the  leafi:  poflibility  of  efcape.  But  nothing  is  found  within 
the  coats  of  the  agate  fave  its  own  fubflance  ;  therefore  no  ex¬ 
traneous  fubflance,  that  is  to  fay  no  folvent,  was  ever  included 
within  them.  The  fluidity  of  theagatewas  therefore  Ample,  whence  this  flu- 

and  unaffifled  by  any  menflruum.  In  this  argument  nothing  Jclll7  1S  inferred 
J  J  %  °  _  °  to  have  been 

appears  to  me  wanting  that  is  neceflary  to  the  perfection  of  a  fimple,  without 
phyfical,  I  had  almoft  laid  of  a  mathematical  demonflration.  anJ' men^ruum* 
It  feems,  indeed,  to  be  impoflible  that  the  igneous  origin  of 
fbflils  could  be  recorded  in  plainer  language,  than  the  pheno¬ 
menon  which  has  been  juft  defcribed/' 

It  is  well  known  to  geognofts,  that  during  the  depofition  of  Reply.  The 
certain  kinds  of  ftrata,  confiderable  quantities  of  air  have  been  c^!^!ar 'ftru&ure 
formed,  and  this  in  endeavouring  to  efcape  has  given  them  aafcribed  togas; 
cellular  flruCture.  The  almond-ftone  (mandelftein)  in  which 
agates  are  moll  frequently  found,  has  acquired  its  cellular 
ftruCture  in  this  manner.  Thefe  cells  appear  to  have  been  the  cells  are 

fucceflively  filled  with  a  ftony  folution,  out  of  which  thin  coats  ftated  to  have 
i.  ill  o  ••  been  luccemvely 

ofjalper,  carnelian,  chalcedony,  &c.  have  been  precipitated,  fin-d  wjth  a 

according  as  the  precipitate  altered  or  was  finer.  We  are  na-ftoQy  folution  3 

1 2  turaliy 
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whence  the  pre¬ 
cipitation  of  no- 
tiules  took  place. 


The  opening  of 
in  filtration  ob- 
fervable. 


Flinty  foflils  not 
impervious  to 
water. 


Odxr  obf. 


Situations  of 
wacken  admitted 
by  Prof.  P. 


adduced  to  prove 
triat  it  was  not 
hardened  by  fire. 


tnrally  led  to  the  idea  of  an  increasing  finenefs  in  the  fohidon, 
becaufe  we  obferve  mod  didin&Iy  that  the  outer  coat  is  com- 
pofed  of  the  coarfed  precipitate,  and  that  as  it  approaches  the 
middle,  it  is  always  finer  and  finer ;  fo  that  at  lad,  out  of  the 
fined  dilution,  amethyd  dioats,  and,  when  there  is  room  enough . 
chrydallizes.  That  the  folulion  out  of  which  the  precipitation 
took  place  was  truly  chemical,  is  demondrated  not  only  by  the 
charafter  of  the  fubdances,  but  aid)  by  the  difpofition  of  the 
coats  ;  lor  we  can  obferve  that  they  have  followed  the  attrac¬ 
tion  of  the  walls  of  the  cell,  and  are  fo  accurately  depofited 
upon  it,  that  an  inequality,  or  elevation  upon  the  outer  wall, 
continues  to  be  obferved  through  all  the  fuperincvmibent  coats 
to  the  center  of  the  agate.  That  the  dilution  had  come  from 
without,  and  by  infiltration  penetrated  into  the  cells,  is  mod 
didindtly  to  be  feen  in  fpecimens  of  agate  when  they  are  pro¬ 
perly  cut.  If  the  cutting  has  been  judieioully  done,  we  can  al¬ 
ways  obferve  the  opening  by  which  the  folulion  has  entered. 
This  elegant  explanation  is  an  outline  of  that  delivered  by  the 
illudrious  Werner  in  his  geognoftical  lectures,  and  is  a  demon- 
dration  of  the  aqueous  origin  of  agate. 

That  flinty  foflils,  as  dated  by  Mr.  Playfair,  are  impervious 
to  water,  has  never  been  proved ;  on  the  contrary,  it  is  well 
known  to  collectors  of  fulfils,  that  if  the  cellular  rock  chrydal,. 
which  contains  water,  is  kept  ii\a  cabinet  for  fome  years,  the 
water  gradually  difappears. 

Sedtions  249,  250,  1,  2,  are  occupied  with  an  unfuccefsful 
attempt  to  reconcile  the  appearances  on  the  hill  of  Scheibenberg 
with  the  Huttonian  theory.  Without  infiding  upon  the  Wer¬ 
nerian  dodirine  of  formations,  which  gives  the  death-blow  to 
all  partial  explanations  like  thole  propoled  by  tho  Huttonian 
theory,  I  fnall  merely  mention  a  few  facts  refpedting  the  indivi¬ 
dual  relation  of  thefe  rocks,  to  lliew  die  iniufficiency  of  the  ex¬ 
planation  attempted  by  P  rote  dor  Playfair. 

].  Sandflone  is  fometimes  oblerved  covering  wacken. 

2.  Gravel,  covered  by  flaty  clay  and  bai alt,  has  been  ob¬ 
ferved  lying  on  wacken. 

3.  Veins  of  wacken  lometimes  traverfe  gneils,  porphvrie*, 
fanddone,  &c. 

Now,  if  wacken  is  clay  hardened  by  the  fuper-pofition  of 
melted  bafalt,  we  mud  luppole  the  lame  eft'ect  to  have  been 
1  produced 
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produced  by  the  flaty  clay,  fandftone,  or  gravel.  It  Is  equally 
impofiible  to  explain  wacken  veins  by  this  hypothecs  of  Pro- 
fed©  r  Playfair. 

From  lection  2 55  to  239  is  principally  occupied  in  endea-  Wedge-thape  ir- 
vouring  to  fhew,  that  from  the  wedge-thape  irregularities  in  j,eJ”|,tarltieS 
thicknefs,  and  the  frequent  great  inclination  of  beds  of  bafalt, 
they  would  not  have  been  depolited  from  a  ftate  of  lolution 
in  water. 

To  explain  the  appearances  defcribed  in  thefe  fe£tions  will  accounted  for  by 
be  no  difficulty  to  the  Neptunian,  they  are  what  he  daily  meets  tb^cw^an  u°if- 
with,  and  are  illuftrative  of  the  depofition  of  thefe  ltrata  from  e^ual  furiace; 
water.  Let  us  conceive  a  bed  of  bafalt  depolited  upon  an  un¬ 
equal  furface,  that  the  water  breaks  it  (either  before  it  has  be- broken  by  water; 
come  folid,  or  afterwards)  into  fhapes  refembiing  thofe  de¬ 
fcribed  by  Profeffor  Playfair,  afterwards  that  fandftone  is  de- and  fandftone  de¬ 
polited  upon  this  broken  bed  ;  and  we  have  a  complete  pic-Polltetl  c5ieieon» 
ture  and  explanation  of  the  wedge-lhape,  irregularities  in  the 
thicknefs,  and  every  variety  of  inclination  of  the  ltrata  of  bafalt. 

This  is  illuftrated  by  figure  1  and  2,  Plate  VIII. 

A  very  ftrong  obje<5iion  has  been  made  to  the  igneous  origin  Obje&ion  to  the 
of  bafalt  and  grunlfone,  which  has  always  appeared  to  me  ^ - 
completely  unanfwerable  :  it  is  this :  If  thefe  rocks  had  been  that  it  is  not 
formerly  in  a  ftate  of  complete  fufion,  they  Ihould  either  ap-  ^Tn^othe^bo011* 
pear  as  glafs,  or  as  a  fimple  mafs,  not  containing  any  fubftance  dies, 
of  a  different  nature  from  the  mafs  itfelf. 

Mr.  Playfair,  at  the  conclufion  of  his  obfervations  on  the  p.  sir  James 
trapp-formation  rocks,  remarks,  “  Notvvithftanding  all  this  Hali’s  e*Peri"^ 
accumulated  and  unanfwerable  evidence  for  the  igneous  for-  \n  proog  tjlat  tj,e 
mation  of  bafaltes,  ( the  evidence  1  have  examined  in  the  preceding  &ony  character 
pages )  a  great  objection  would  ft i LI  remain  to  our  theory,  were  J-Su|^UCib‘e  by 
it  not  for  the  very  accurate  and  conclufive  experiments  con¬ 
cerning  the  fufion  of  this  foflil,  made  by  Sir  James  Hall.  A 
ftrong  prejudice  againft  the  production  of  any  thing  like  areal 
ftone  by  means  of  fufion,  had  arifen  even  among  thofe  mine- 
ralogifts  who  were  every  day  witnelfes  of  the  ftony  appear¬ 
ance  alfumed  by  volcanic  lava.  They  ftill  maintained,  on  the 
authority  of  their  own  imperfect  experiments,  that  nothing  but 
glafs  can  ever  be  obtained  by  the  melting  of  earths  and  Hones, 
in  whatever  way  they  are  combined. 

An  ingenious  naturalift,  after  describing  a  block  of  bafaltes, 
in  which  he  difeovered  l’uch  appearances  as  inclined  him  to 

admit 
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admit  its  igneous  confolidation,  rejects  that  hypothesis,  merely 
from  the  imaginary  inability  of  fire  to  give  to  any  fubftance  a 
ftony  character :  “  Quelque  melange/'  fays  he,  “  de  terres 
que  I’on  fuppofe,  quelque  foit  le  terns  que  l’on  emploie,  il  eft 
tres  certain  que  I’on  n’obtiendra  pas,  par  la  feul  fluide  igne,  ni 
bafalte,  ni  rien  que  !ui  refemble.” 

Sir  James  HalPs  experiments  have  completely  demonftrated 

the  contrary  of  what  is  here  aflerted  ;  they  have  added  much  to 

the  evidence  of  the  Huttonian  fyftem  ;  and  independently  ol 

all  theory,  have  narrowed  the  circle  of  prejudice  and  error.'” 

It  is  anfwered.  Sir  James  Hall,  however,  has  only  fliown,  that  when  balalt, 

that  Sir  James  prrunftone,  or  wacken,  are  completely  melted  and  then 

Hall’s  chryftal-  6  r  J 

lite  and  the  ori-  flowly  cooled,  the  glafly  character  difappears,  and  the  mals 

gmai  ftone  are  afliimes  that  of  indiftindt  chryftallization.  This  chryftallized 
mafs  he  denominates  chriftalite,  as  bearing  a  moft  ftrik- 
ing  relemblance  to  the  natural  ftones.  To  the  orvdtognoft, 
however  the  glafs  and  the  indiftindtly  chryftallized  mafs  are 
equally  different  from  the  original  ftone,  therefore  the  argu¬ 
ments  drawn  from  thefe  experiments,  in  favour  of  the  igneous 
origin  of  the  rocks  of  the  trapp-formation,  are  unfounded,  and 
the  objection  which  has  been  now  ftated  remains  in  full  force. 
Objections  to  Sir  Sir  James  Hall’s  opinion,  that  lava  has  been  in  a  ftate  of 

^hmCS that  lava*' coir)l^ete  ^u^10n^  and  by  flow  cooling  has  acquired  its  prelent 
has  been  in  a  charadter,  is  probably  incorredt.  The  well  known  facts,  that 

ftate  of  complete  java  has  run  int0  the  fea,  rivers,  and  lakes,  without  affuming 
the  glaffy  charadter;  that  iflands  compoled  of  cellular  lava 
have  been  formed  in  the  fea;  and  laltly,  the  low  degree  of 
heat  poftefled  by  lava  ffreams,  fliew,  that  it  has  not  been  in  a 
ftate  of  complete  fufion ;  on  the  contrary,  the  following  fadts, 
which  are  to  be  found  in  the  beft  writers  on  volcanos,  render 
Wernerian  opi-  the  Wernerian  opinion,  viz.  that  the  fluidity  of  lava  has  rarely 
nion,  that  lava  is  exceeded  the  ffate  of  vifeidity,  extremely  probable. 

than  vftdd^  L  Lava  flows  very  flowly,  even  over  confiderably  inclined 
fupported  by  its  planes. 

2.  In  the  European  volcanos  glafs  has  hardly  ever  been 
obferved.  The  Oblidian  of  Iceland,  as  deferibed  by  Bergman 
and  Olafsen  ;  that  of  Lipari  ;  the  glafs  of  Vefuvius  mentioned 
by  Brierlac,  are  moft  diftindily  products  of  water,  as  can  be  de* 
monftrated  by  the  Wernerian  geognofie. 
and  the  fcarcity  3,  The  chryftals  of  hornblende  and  felfpar,  which  are  fofre- 
tege flier  (luentty  t°und  ft1  lava,  being  wrapped  up  in  it  (eingevvickelt), 

prove. 
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prove,  as  Werner  has  well  obferved,  that  thele  are  the  unaltcr-  unaltered 
ed  chry flals  of  the  m other- flone,  which  the  volcanic  fire  has  not  tains^alS  ^ 
had  power  to  melt. 

4.  When  porphiritic  bafalt  is  brought  to  the  Rate  of  vifci-  Q^'^k  cooling  of 
dity,  the  chryfials  of  felfpar  float  in  it  unaltered,  and  the  mafs  f3|t  from  \ts  vif. 
which  is  now  fufficiently  liquid  to  flow,  however  quickly  cool-  ftate  does  not 
ed,  does  not  aflume  the  glaify  character,  but  has  the  character  character. 
of  tlie  commoneft  kinds  of  lava. 


ROBERT  JAMESON. 


VII. 


Defcription  of  the  Blow-Pipe  Apparatus  of  Haas.  From  a 

Correfpondent. 


To  Mr.  NICHOLSON. 


DEAR  SIR 


After  i  had  communicated  to  you  the  apparatus  for  the  Letter, 
blow-pipe  by  means  of  alcohol,  as  ufed  by  Profeflor  PiiStet, 
which  you  favoured  with  a  place  in  the  laft  number  of  your 
excellent  Journal,  I  was  /truck  with  the  idea  that  the  appara¬ 
tus  of  Mr.  Haas,  which  I  mentioned  in  my  letter,  though  made 
in  the  midfi:  of  London,  is  almofl:  entirely  unknown  in  this 
country.  As  this  lafl:  is  very  ingenious,  and  affords  many  ad¬ 
vantages  in  the  ufe  of  the  blow-pipe,  I  think  you  will  render  a 
fervice  to  your  chemical  readers  by  making  them  acquainted 
with  its  nature  and  conftruction.  In  confequence  of  this,  I 
here  lubjoin  a  defcription  and  drawing  of  it,  given  by  Mr. 
Orftein  in  Dr.  Scherer’s  Chemical  Journal,  Vol.  II.  page  454. 

I  leave  it  to  your  difcretion  whether  you  think  it  deferving  a 
place,  and  continue  with  the  highefl  efleem, 

SIR, 

Your  moll  humble 

and  obedient, 

N.  N. 


P.  S.  Concerning  the  older  conftru£tions  of  the  blow-pipe. 

Dr.  Scherer  refers  in  that  paper  to  Bergman’s  Opufc.  II.  ^^ters  011  tIie 


Engflrom’s 


-pipe. 


120 


DESCRIPTION  OF  HAAs’s  BLOW-PIPS' 


Engffrom’s  defcription  of  a  mineralogical  pocket  laboratory 
(which  may  be  feen  in  the  fecond  volume  of  Magellan’s  trani- 
lation  of  Cronffed’s  Mineralogy,  8vo,  Lond.  1788),  and  to 
Weigel’s  Verfuch  einer  Gefchichte  Eflay  towards  a  hiftory  ol 
the  blow-pipe,  and  its  ufe,  in  Crell’s  addition  to  the  Chemical 
Annals,  Vol.  IV.  page  262 — 283,  and  page  393 — 419  ;  alfo, 
Vol.  V.  page  6 — 24,  and  page  198—226. 


Defcription  of 
the  apparatus. 


Peculiar  con- 
ftru&ion  of 
fnuffers. 


THE  delineation  here  added  is  upon  the  whole  fo  diffindt, 
that  a  few  parts  only  require  a  detailed  defcription.  I  begin 
with  the  candle  tube,  as  it  is  the  moll  effential  part  of  this  ap¬ 
paratus,  on  which  all  the  others  in  fome  manner  depend. 

Plate  VII.  A  is  this  candle-tube,  which  may  be  Aided  back¬ 
wards  and  forwards  upon  the  plate  B.  The  rack  in  the  tube 
ferves  to  raife  the  candle.  The  ball  s,  together  with  its  tubes 
c  c,  may  alfo  be  raifed  and  lowered  in  order  to  dijredl  the  point 
e  accurately  towards  the  flame.  The  poflfeflors  of  this  appara¬ 
tus  will  undoubtedly  thank  Mr.  Haas  for  the  ingenious  ar¬ 
rangement  of  the  inner  parts  of  the  ball,  by  means  of  which  no 
moiffure  can  enter  into  the  point  e. 

The  charcoal-ftand  C  is  likewife  moveable  upon  B;  but  at 
the  fame  time,  as  the  drawing  fliews,  its  pillars  k  k  are  likewife, 
by  means  of  the  Aiding-pieces  i  i,  capable  of  a  lateral  motion ; 
befldes  that  at  o  the  coal  can  be  vertically  turned  upon  the 
pillars. 

The  conftrudtion  of  the  fnuffers,  and  the  rectangular  fixa¬ 
tion  of  their  point  m  with  their  Aaps  to  the  handle  n,  will  be 
found  particularly  important  and  ufeful.  For,  by  rcafon  of  this 
form,  the  wick  can,  without  any  inconvenience  to  the  hand,  be 
always  cut  offin  the  lame  direction  in  which  the  Aame  is  blown, 
and  by  ffroking  the  wick  with  the  point  m  (turned  towards  the 
body  of  the  operator),  it  may  be  fo  managed  as  to  be  always 
kept  broader  in  the  diredtion  of  the  flame.  This  will  be  found 
more  expedient  than  theufual  method  of  bending  the  wick  ac¬ 
cording  to  the  flame’s  direction.  The  handle  is  laid  hold  on 
with  the  thumb  and  middle  finger  at  r  r.  The  fore-Anger,  for 
the  purpofe  of  fnuffing  the  candle,  opens  or  Aiuts  the  moveable 
flap  by  pufhing  the  piece  V  to  the  right  or  left.  It  is  becaufe  a 
common  pair  of  fnuffers,  in  the  ufe  of  this  apparatus,  would  be 
not  only  extremely  incommodious  but  even  detrimental,  that 
Mr.  Haas  invented  this  commodious  and  ufeful  inffrument. 

The 
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The  following  articles  which  make  this  apparatus  complete  Additional  appa- 
for  ufe,  were  fold  by  Mr.  Haas*  in  a  neat  box:  1.  Various  ratus* 
candles;  2.  Points  of  different  bores;  3.  A  hammer;  4.  A 
round  excavated  piece  of  lieel  to  pound  the  produds  of  the 
operation;  5.  A  pair  of  tongs;  6.  A  file;  7.  A  knife;  8.  A 
magnifying  lens;  9.  A  fpoon  made  of  platina  ;  10.  A  fteel  to 
ftrike  fire,  ferving  at  the  fame  time  as  a  magnet;  1 1.  A  qua¬ 
drangular  magnet  bar;  12.  A  thermometer ;  13.  An  hydro¬ 
meter. 


VIII. 

/ 

Note  refpe&ing  the  Inftruments  by  ivhich  the  tzuo  Kinds  of  Elec¬ 
tricity  are  dijiinguijhed,  or  its  Direction  afcertained.  W.  N. 

CONCERNING  the  phenomena  denominated  eledric,  the  Ele&ricity  is  yet 

fads  have  hitherto  afforded  us  little  more  than  a  few  general  unterTood^^ 

laws,  which  certain  ingenious  philofophers  have  connected 

by  thofe  hypothefes  which  conftitute  the  theory.  Among  thefe  Franklin’s  the- 

the  two  principal  are,  \jl ,  that  a  peculiar  fluid,  called  the  p]us  and 

electric  matter,  exifts  in  or  upon  all  bodies ;  capable  of  being 

accumulated  by  fridion,  eafily  and  mofi  rapidly  pafling  through 

or  along  metals,  water,  and  charcoal,  and  difficultly  or  not  at 

all  through  glafs  and  other  bodies  not  containing  fluid  water; 

capable  of  exifting  at  the  oppofite  confines  of  non-condudors, 

fo  as  to  be  in  excefs  or  plus  at  one  furface,  and  in  defed  or 

minus  at  the  other,  in  much  higher  degrees  than  either  fiate 

could  fingly  exifi: ;  exhibiting  the  phenomena  of  ignition  and 

found  when  it  paffes  through  the  fubflance  of  non-condudors ; 

and  capable  by  its  rapid  motion  of  railing  the  temperature  of 

condudors  to  the  higheft  intenfity  hitherto  obferved,  as  well 

as  of  exciting  mufcular  adion  in  all  degrees,  to  the  entire  de- 

ftrudion  of  animal  life. 

2.  The  fecond  received  theory  of  eledricity  admits  the  ex-  Nollet’s  theory 
iftence  of  two  fluids  capable  of  being  feparated  by  fridion ;  °^t'vo  flulds<i 
having  the  fame  habitudes,  as  to  condudors  and  non-conduc- 

*  Mr.  Haas  is  no  longer  in  London  :  Five  fets  of  this  apparatus 
were  fent  to  Portugal,  where  he  is  now  eftablifhed.  The  blow¬ 
pipe  and  reft  of  the  adjutage  are  made  of  brafs,  except  the  fnuffers. 

— Tranfl. 

tors. 
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Propofcd  means 
®f  doing  this  j 


tors,  as  (he  Fmple  fluid  ;  Fronglv  attracting  each  other,  and 
not  perceptible  when  combined  in  a  due  proportion  ;  capable 
of  cxifting  feparately  at  the  confines  of  non-conduclors  in  very 
high  condenfation  ;  caufing  light  and  found  when  they  rulb  to¬ 
gether  through  the  fubFance  of  a  conductor;  and  producing 
the  liighefl  temperature  when  they  pals  through  or  meet  in 
non-conductors,  &c. 

According  to  the  Without  entering  farther  into  thefe.  theories,  or  the  additions 

theory  of  ptus  ^ey  require  in  order  to  fatisfy  flic  faCts.  fuch  as  the  attraction 
and  minus,  that  J  ^  #  J  . 

inflrument  fuppofed  to  cxift  between  conductors  and  the  electric  matter,  the 

which  (hews  the  atmofpheres  of  elcCtriclty,  &c.  the  fubjeCt  of  the  prefent  notice 
kind  will  alfo  .  _  ,  ,  r  J.  .  r  r  .  t 

diftinguifh  the  requires  we  fliould  ute  the  language  of  one  of  the  two.  J  lie 

courfe of  eleftri- former  is  moF commonly  adopted;  and  accordingly  we  lliould 
Clt^*  fay  that  an  inFrument  which  fhall  diFinguifli  the  plus  from  the 

minus  hate  of  electricity,  will  alfo  (hewr  the  current  or  direction 
in  which  that  matter  is  moved  or  carried. 

The  fupporlers  of  the  theory  called  Franklin’s,  from  the 
name  of  the  philofopher  who  invented  or  at  leaf!  explained  it 
at  an  early  period,  have  always  been  aware  of  the  advantage  it 
would  be  to  their  fyftem  if  they  could  adduce  any  experiment 
by  which  the  direction  of  their  eleCtric  fluid  might  be  ascer¬ 
tained.  Dr.  Franklin  himfelf  very  modefily  offers  conjectural 
reafons,  why  the  one  kind  of  electricity  feemedtobe  a  redun¬ 
dancy  and  the  other  a  deficiency,  chiefly  grounded  on  the  lu¬ 
minous  appearances  at  the  extremity  of  the  wires  in  the  eleCtric 
Fates.  Henly  likewife  obferved  the  lights  of  the  two  electri¬ 
cities  in  the  figure  of  the  Ipark,  of  which  the  Fern  is  always  at 
the  plus  conductor  and  the  ramifications  at  the  negative ;  fo 
that  the  forked  extremity  of  lightning  will  always  denote  the 
receiving  body,  whether  it  be  the  cloud  or  the  earth.  He 
^xhaufted  tube  3  alfo  ufed  his  exhauFed  glafs  tube  with  good  fuccefs,  as  an  in- 
Frument  for  the  fame  purpofe  in  which  a  receiving  ball  has  a 
luminous  atmofphere,  and  a  giving  ball  throws  out  Freams  of 
flame  of  a  candle;  light.  The  fame  philofopher  firF  noted,  that  the  flame  of  a 
fmall  candle  is  blown  towards  a  negative  conductor,  and  from 
a  poFtive  one ;  though  this  experiment  is  not  quite  unequi¬ 
vocal  :  And  he  made  feveral  other  experiments  which  cannot 
with  conFFent  brevity  be  here  detailed,  having  this  leadipg 
objeCt  in  viewr. 

None  of  thefe  af-  Among  fhe  experiments  made  with  this  view,  everyone  of 
k>rd  any  dccifion  it  mult  be  con  felled,  leave  the  great  queftion  of  tho 

nature 


from  eleCtric 
light ; 

figure  of  the 
fpark ; 

Lightning  j 
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mature  and  diredtion  of  the  fuppofed  eledtric  matter  undeter-  of  the  real  na- 
mined,  there  feems  to  be  only  two  which  afford  the  timp'e  ap-  ^  'eiedricitv  ^ 
paratus  we  are  in  the  habit  of  diltingui  thing  by  the  name  of 
inftruments.  As  both  infiruments  appear  to  defer ve  more  im- Two  inftruments 
mediate  notice  than  they  have  yet  had,  I  have  inferted  them  ^'r  ‘'"k  or  ‘.,  a  * 
in  Plate  VIII,  where  Fig.  4  reprefents  the  Galvanic  tube,  Galvanic 
which,  by  the  Ikilful  management  of  Dr.  Wollafton,  isren-tubej 
dered  capable  of  diftingui filing  the  courfe  of  electricity.  The 
ingenious  Mr.  Acum,  of  Compton  Street,  Soho,  who  fupplies 
chemifts  and  philofophcrs  with  apparatus  and  materials  of  commodioufly 
every  kind,  made  the  inflrument  where  this  drawling  was  taken. 

Two  fine  gold  wires  are  fixed  in  feparate  fmall  glafs  tubes  by 
fufion  ;  and  the  ends  of  thefe  tubes  are  ground  away  till  the 
very  fedtion  or  extremity  of  each  wire  is  laid  bare  :  at  the 
other  end  of  each  tube  appears  a  larger  wire  with  a  ball, 
which  wire  communicates  with  the  gold  wire  within.  Thefe 
two  tubes  are  fixed  by  fufion  in  a  larger  tube,  provided  with 
a  conical  drawn  aperture,  through  which  it  can  be  filled  with 
water,  all  but  a  fmall  vacuity  or  bubble,  and  then  fealed.  The 
apparatus  is  then  complete  ;  and  if  a  flream  of  eledlricity  or 
Galvanifm  be  puffed  through  it,  the  water  is  decompofed,  and 
of  the  gas  thus  extricated,  the  larger  flream  of  hidrogen  fhews 
the  minus  fide.  It  is  probable  this  inflrument  might  be  of  ufe 
in  atmofpherical  obfervations,  in  cafe  large  fireams  of  electri¬ 
city  fhould  pafs  through  an  elevated  conductor  at  a  low  in- 
ten  fity. 

The  other  inflrument.  Fig.  5,  was  conftrudled  by  myfelf —  and  an  appa- 
about  twenty  years  ago,  from  an  obfervation  I  made  that  low  ratus  Wlt^  a  low 
points  ceafe  to  acl  as  fuch  with  the  plus  at  higher  elevations, 
than  with  the  minus  eledlricity.  So  that  if  two  balls  be  infu- 
lated,  and  a  low  point  proceeds  from  one  of  them,  eledlricity 
will  fly  through  the  interval  in  a  fpark  if  the  point  be  plus,  but 
will  be  lilently  tranfmitted  if  the  point  be  minus. 

This  inflrument,  like  the  other,  may  be  applied  to  diftin- 
guifh  the  atmofpheric  changes ;  but  it  will  be  effectual  only 
when  the  eledlricity  is  ftrong  enough  to  give  fparks. 


point. 
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FLAN  OF  A  MOVEABLE  CRANE 


Section  and  Plan  of  a  moveable  Crane ,  capable  of  heaving  four 
Tons  with  four  Men.  Defigned  and  executed  for  the  Pier  at 
Ramfgate,  by  Order  of  the  Truftees  for  the  Management  of 
the  Harbour  at  that  Place.  By  Mr.  Peter  Keir,  of  St. 
Pancras .  Communicated  by  Mr.  P.  Keir. 


To  Mr.  NICHOLSON. 

SIR, 

The  crane  reprefented  in  the  annexed  drawings  was  con- 
ftru&ed  at  the  requeft  of  the  Ramfgate  Harbour  Truft.  It 
confifts  of  a  caft  iron  frame,  marked  A,  Plates  V.  and  VI. 
weight  two  tons,  and  9  feet  7  inches  fquare,  fupported  on  four 
call;  iron  wheels,  two  of  which  traverfe  on  a  centre  at  B,  by 
the  rack  work  C,  to  fleer  it  when  moving  from  place  to  place. 
A  caft  iron  upright  (haft,  D,  weight  23cwt.  fupported  by  oak 
braces  ;  the  w’eight  of  the  framing  and  wheel  work  is  fup¬ 
ported  by  a  fteeled  pivot  on  the  top  of  the  (haft  at  F,  round 
which  the  whole  fwings,  including  the  men  that  work  it. 

The  drawing  is  fufficiently  plain,  to  require  no  farther  ex¬ 
planation.  It  has  been  executed,  and  may  be  infpe&ed  at  any 
time  on  Ramfgate  Pier. 

I  am,  SIR, 

Your  obedient  humble  fervant, 

PETER  KEIR. 


Upon  inquiry,  I  find  that  the  original  inftru<5tions  were  to 
make  a  crane  capable  of  raifing  four  tons,  and  that  the  centre 
piece,  or  upright  (haft,  was  at  firft  made  of  oak  :  but  that  the 
ftrain  for  difengaging  goods  fron^  their  ftowage  requiring  the 
occafional  exertion  of  a  greater  power,  it  was  found  advife- 
able  to  fubftitute  the  prefent  iron  piece.  The  coft  of  this  en¬ 
gine  was  four  hundred  pounds  ;  but  from  the  above  cireum- 
ftance,  and  particularly  becaufe  the  expence  of  patterns,  &c. 
will  not  again  be  requifite,  I  am  informed  that  others  might 
now  be  made  for  three  hundred  pounds  each. 

W.  N. 
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X. 

Experiments  on  the  Separation  of  Light  and  Heat  by  Refraction. 

In  a  Letter  from  Sir  H.C.  Englefield,  Bart.  F.  B.  S. 
to  Thomas  Young ,  M.  D.  F.  R.  S .  From  the  Journal  of  the 
Royal  Jnjiitution,  p.  202. 

Dear  Sir, 

In  purfuance  of  your  defire,  I  communicate  to  you  the  ex-  Letter  to  Dr, 
periments  which  I  made  in  confequence  of  Dr.  HerfcheFs  Young, 
moft  interefting  difcovery  of  the  feparation  of  folar  heat  and 
light  by  the  prifm.  They  carried  with  them,  to  my  mind,  a 
complete  conviction  of  the  truth  and  accuracy  of  the  DoCtor’s  , 
abortions  on  that  fubjeft.  Should  you  judge  them  worthy  of 
insertion  in  the  Journals  of  the  Royal  Inftitution,  I  fhall  think 
myfelf  honoured  by  their  publication. 

I  am.  Dear  Sir, 

Your  faithful  Servant, 

H.  C.  ENGLEFIELD. 


As  I  was  defi rous  not  only  to  afcertain,  by  actual  obferva-  Introduftory 
tion,  the  very  curious  difcovery  of  Dr.  Herfchel,  but  to  obvi-  ren*arks. 
ate  the  objection  made  by  Mr.  Leflie  *  to  the  mode  in  which 
his  experiments  had  been  made,  I  contrived  an  apparatus 
totally  different  in  its  arrangement  from  that  which  had  been 
uled  by  the  DoCtor ;  and  difpofed  in  fuch  a  manner  that  it  was 
impoflible  that  the  thermometers  thould  be  affected  by  any 
foreign  heat  reflected  from  any  part  of  it.  As  to  the  heat  re¬ 
flected  from  the  floor,  it  could  not  influence  the  refults,  fince 
it  was  the  fame,  whatever  colour  was  thrown  on  the  ball  of 
the  thermometer. 

As  I  had  nothing  to  do  with  light,  it  was  not  necefiary  to  A  prifm  was 

darken  the  room:  and  as  I  wilhed  to  accumulate  as  large  a  ^fce<!.  t!,e 

&  lolar  light  in  a. 

portion  of  folar  heat  as  poflible,  I  placed  the  prifm  in  an  open  room  not  dark- 
window,  inftead  of  admitting  a  beam  through  an  aperture  in  ened* 
a  (butter,  as  is  the  ufual  practice.  The  prifm  I  ufed  is  a 
very  good  one;  and  it  was  lent  to  me  for  this  purpofe  by  Mr. 

Walker,  of  Conduit- Street.  It  is  three  inches  long,  and 
equilateral,  each  fide  being  1.15  inch  broad. 


In  his  communications  to  the  Philofophic  Journal  (quarto) 
Vol.IV.  p.  344,  416. 
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The  fpe&rum 
fell  oa  a  lens. 


Through  a  flit 
wh:  ch  fufrered 
uue  colour  on  y 
lo  pafs* 


A  mercurial 
thermometer 
was  held  in  the 
iocus. 


It  was  fupported  by  an  horizontal  arm,  projecting  from  d 
pole  like  that  of  a  fire-fereen.  The  arm  could  be  adjuflcd 
to  any  height  by  a  ferevv  ;  and  the  prifm  was  likewife  capable 
of  being  turned  on  its  axis  to  any  required  pofition. 

The  coloured  fpeCtrum  was  thrown  on  a  very  good  lens, 
of  four  inches  in  diameter,  and  about  22  inches  focal  length. 
This  lens  formed  part  of  a  machine  well  known,  and  uled 
for  viewing  prints;  it  (lands  on  a  foot  adjuftable  in  any  di¬ 
rection,  and  to  any  height;  and  the  mounting  being  of  wood* 
and  merely  fufticient  to  fupport  the  lens,  fcarcely  any  heat 
can  be  accumulated  in  any  part  of  it.  The  whole  lens,  as 
well  as  its  mounting,  was  covered  with  a  thick  white  pafte- 
board  fereen,  in  which  was  cut  a  flit  of  3  inches  long,  and 
half  an  inch  wide;  this  flit  was  over  the  centre  of  the  lens; 
and  through  it  any  one  of  the  colours  required  was  admitted 
on  the  lens,  while  all  the  red  of  the  fpectrum  was  totally  ex¬ 
cluded.  A  light  wooden  arm,  of  two  feet  long,  projected 
at  right  angles  from  the  lower  part  of  the  mounting  of  the 
lens.  This  arm  carried  a  fmall  fcjreen  of  polifhed  card,  which 
received  the  image  formed  in  the  focus  of  the  lens.  This  was 
found  necelTary,  in  order  to  find  with  certainty  where  to  place 
the  thermometer;  when  the  focal  di fiance  was  found,  the 
fereen  was  moved  back,  about  a  diameter  of  the  bulb  of  the 
thermometer  ufed,  which  was  then  held  by  the  hand  in  the 
focus  of  the  lens,  which  was  done  with  great  cafe  and  cer¬ 
tainty,  as  nothing  more  was  neceflary  than  to  fix  the  eye  on 
the  card  fereen,  and  keep  the  ball  of  the  thermometer  in  the 
centre  of  the  luminous  image.  The  vvhitenefs  and  polifh  of 
the  fereen  totally  precluded  any  accumulation  of  heat  in  it; 
nor  indeed  would  fuch  accumulation  have  been  of  any  detri¬ 
ment  to  the  experiments  had  it  exilied  ;  for,  as  it  mult  have 
been  entirely  owing  to  the  ray  under  examination,  it  would 
have  done  nothing  more  than  increafe  the  effect  of  it  on  tha 
thermometer. 

The  thermometers  ufed  were  mercurial,  and  very  fenfible. 
The  feales  were  ivory  tubes,  embracing  the  (tern,  and  gra¬ 
duated  within.  rhe  ball  of  the  inftrument  was  therefore 
unconnected  with  any  mounting  ;  and  no  falfe  heat  could  pof* 
fibly  affect  it.  The  balls  were  moftly  blackened  with  Indian 
ink,  carefully  laid  on  ;  but  fome  were  ufed  naked,  and  one, 
covered  with  white  water-colour  paint. 


The 
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The  lens,  with  its  apparatus,  was  placed  about  three  teet  Pofitions  of  the 
from  the  prifra;  and,  as  the  fun  was  pretty  high  in  the  greater  ^n^u* 

part  of  the  experiments,  and  the  defeending  fpe&rum  was  in 
general  ufed,  the  floor  under  the  ftand  of  the  lens  was  in 
fliade,  from  the  wall  below  the  window,  and  had  been  fo  all 
the  day,  as  the  window  at  which  mod  of  the  experiments  were 
made,  fronted  the  fouth 

Some  part  of  this  detail  might  feem  fuperfluous,  had  not 
fuch  ftrefs  been  laid  on  the  fiippofed  accumulation  of  heat  in 
Dr.  HerfchePs  experiments,  that  it  was  necelfary  to  obviate 
any  objection  on  that  head ;  or  to  (how,  at  lead,  the  utter 
improbability  of  any  caufe  of  that  nature  having  affected  the 
refults  of  thefe  experiments. 

I  now  proceed  to  relate  the  experiments  themfelves  :  which 
I  fliall  tranferibe  from  the  original  notes  made  at  the  moment. 


green  —  4 
yellow  —  6 
red  —  r  6 
conf.  r.  —  1  <;! 
beyond  —  iS 


April  6,  1801. 

The  apparatus  being  difpofed  as  above  deferibed,  the  eo-  Experiment  T. 

loured  rays  of  the  defeending  fpedtrum  of  the  prifm  were  fuc-^aximum  ,lle 
t  ,  -  ,  ot  temperature 

celnvely  thrown  on  the  flit  in  the  lereen,  covering  the  lens;0fthe  therrn. 

and  the  thermometer  with  a  blackened  ball,  placed  in  the  fo- 111  blue  —  i' 
cus  of  the  lens,  rote  as  follows  ; 

In  the  blue  in  S',  from  55°  to  56°.  or  1°. 

Green  in  3',  from  54°  to  58°.  or  4°. 

Yellow  in  3',  from  56°  to  62°.  or  6°. 

Full  red  in  2~,  from  56°  to  72°.  or  16°. 

In  the  confines  of  the  red  in  2~',  from  5S°  to  73f°.  hr  15}°. 

Quite  out  of  viflble  light  in  2£-/',  from  61°  to  79°.  or  18°. 

Between  each  of  the  obfervations  the  thermometer  was 
placed  in  the  fliade  fo  long  as  to  fink  it  below  the  heat  to  which 
it  had  rifen  in  the  preceding  obfervation  :  of  courfe  its  rile 
above  that  point  could  only  be  the  effect  of  the  ray  to  which 
it  was  now  expofed  *.  A  thermometer  placed  conftantly  in 
the  fliade  near  the  apparatus,  fcarcely  varied  during  the  expe¬ 
riments. 

April  17th,  11,  A.  M. 

Three  thermometers,  ufed  afterwards  in  the  experiments, 
were  expofed  to  the  finds  rays  until  they  became  ftationary. 


#  In  all  the  experiments  the  thermometer  was  continued  in  the 
focus  long  after  it  had  ceafed  to  rife;  therefore  the  heats  given  are 
the  greateft  effeft  of  the  feveral  rays  on  the  thermometer  in  each  ob¬ 
fervation. 


Tke 
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Experiment  II. 

Black  ther.  rofe 
in  red  —  3° 
dark  “  5 
White  therm, 
in  red  3  0 . 

dark  of 
Black  ther. 
in  dark  4? 


Experiment  III. 
Black  ther.  rofe 
in  confine  of  red 


JZ 


Clouds 


The  thermometer  with 

Naked  ball . 58*a 

Whitened  ball . 58f° 

Blackened  ball  .  . . '  .  63° 

The  apparatus  being  placed  all  as  before,  the  blackened 
thermometer 

In  full  red  ray  in  3 from  58°  to  61°.  or  3°. 

In  quite  dark  in  3',  from  59°  to  64*.  or  5®. 

The  whitened  thermometer 
In  full  red  ray  in  3',  from  55°  to  5 8°.  or  3°. 

In  quite  dark  in  3',  from  58°  to  58f°.  or  0*°. 

The  blackened  thermometer  was  now  again  placed  in  the 
<[uite  dark,  and  rofe  in  3\  from  5S°  to  61°.  or  4°. 

This  is  what  I  expe&ed,  as  a  thick  fmoky  haze  had  come 
on  fince  the  experiments  were  begun,  and  increafed  much 
towards  the  end  of  them. 

April  18,  1 1,  A.  M.  Sun  clear.  All  the  apparatus  as  before* 
In  the  confines  of  the  red. 

Black  thermometer  in  3' >  from  59 9  to  71*. 

White  do.  do.  30  White  thermometer  in  3 from  57  f°  to  60f° 
came  on,  and  put  a  flop  to  the  experiments. 

Experiment  IV.  April  19,  3f,  P.  M.  Sun  clear. 

In  the  full  red  ray. 

Black  thermometer  in  3',  from  66°  to  82° 

White  thermometer  in  3 from  66°  toX59f°. 

In  the  confines  of  the  red. 

Black  thermometer  in  3',  from  67°  to  79§#. 
flreaky  clouds  had  come  over  the  fun. 

In  quite  dark,  half  an  inch  out  of  the  red. 

Black  thermometer  in  3',  from  70°  to  84°. 

Tran fitions  from  When  the  thermometer  was  carried  into  the  faint  red  light, 
red  to  dark  occa-  funk  quickly;  and  rofe  again  as  quickly  when  carried  into 
fioneu  changes  of  .  but  when  carried  into  the  dark  on  the  other 

fide  of  the  red  light,  it  funk  very  rapidly,  and  did  not  appear 
to  receive  any  heat  at  all.  Thin  clouds  increafed,  and  ren¬ 
dered  the  fun's  light  too  faint  for  further  experiments. 

April  20,  from  lOf  to  Ilf,  A.  M.  Sun  quite  clear. 
Although  it  could  not  be  fuppofed  that  effe&s  of  the  re¬ 
fracted  light  could  differ  in  the  two  fpeftra,  yet,  in  order  to 
afeertain  the  fa£t,  the  horizontal  fpe&riun  was  ufed  in  the  fub- 
fequent  experiments. 


Black  ther.  rofe 
in  full  red  iz 9 
White  do.  do. 

In  confine  of  red 
Black  th.  \z\9 
Ditto,  quite  dark 
14* 


But  thin 


temperature. 


Experiment  V. 


The 
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The  apparatus  all  the  fame  as  in  the  former. 

In  the  full  red  ray. 

Black  thermometer  in  3',  from  67°  to  71§° 

Quite  out  of  the  ray. 

Black  thermometer  in  3',  from  68°  to  77j°. 

The  ray  was  now  fo  far  removed  from  the  flit  in  the  fcreen,  Darker  iol0. 
that  fcarce  any  light  was  perceptible  in  the  focus  of  the  lens* 

The  black  thermometer  was  now  placed  near  half  an  inch 
from  the  bound  of  the  vifible  light  in  the  focus,  and  rofe  in 
3',  from  69°  to  79\°. 

The  utmoll  edge  of  the  prifmatic  fpeclrum  was  now  removed  Moft  dark  90. 
an  eighth  of  an  inch  from  the  edge  of  the  Hit  in  the  fcreen  ; 
and  no  light  was  now  vifible  in  the  focus  of  the  lens. 

Black  thermometer  in  3',  from  70°  to  79°. 

Air.  Cary,  optician  in  the  Strand,  and  Dr.  Hunter,  were  The  difference 
prefent  at  thefe  experiments,  and  repeatedly  faw  the  thermo-  b y 

meter,  in  the  fecond  experiment,  fink  when  carried  into  the 
light,  and  rife  again  when  removed  back  into  the  dark.  Dr. 

Hunter  alto  received  the  focus  on  the  palm  of  his  hand,  where 
the  heat  was  fenfibly  felt;  and  on  (hutting  his  eyes,  and  point¬ 
ing  with  a  long  pen  to  where  the  heat  was  greateft,  he  always 
touched  his  hand  beyond  the  vifible  light. 

As  the  red  image  has  been  continually  mentioned  in  the  Defcription  of 
courfe  of  the  above  recited  experiments,  it  may  not  be  im-  tne  re 
proper  to  defcribe  it  more  particularly.  The  diameter  of  the 
red  fpot,  formed  by  the  ray  in  the  focus  of  the  lens,  was  juft  . 
two  tenths  of  an  inch  in  diameter,  at  right  angles  to  the  length 
of  the  fpe£trum,  and  well  defined  :  in  the  direction  of  the 
fpe6trum  it  was  elongated,  as  might  be  expected,  and  lefs 
well  defined. 

When  the  whole  vifible  fpettrum  from  the  prifm  was  re- Very  faint  redin 

ceived  on  the  fcreen  which  covered  the  lens,  and  the  utmoft  t^e  (uCUS  when 

the  heat  was 

edge  of  the  red  rays  was  removed  a  full  eighth  of  an  inch  greateft. 
from  the  edge  of  the  flit  in  the  fcreen,  there  was  (till  a  faint 
blufh  of  red,  of  a  femioval  form,  vifible  when  the  focus  of 
the  lens  was  thrown  on  a  white  fcreen;  and  it  was  in  thefe 
circumftances  that  the  greateft  effort  of  heat  was  conflantly 
produced  on  the  thermometer,  not  by  placing  it  in  the  red 
light,  but  out  of  it,  in  the  axis  of  the  lens. 

I  have  only  to  add,  that  in  the  courfe  of  the  month  of  June  Repetition  of 
]  802,  I  repeated  moft  of  thefe  experiments  with  the  fame  experiments* 

Vol.  III. — October,  1802.  K  apparatus. 


Black  therm, 
full  red 
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apparatus,  in  prefence  of  Mr.  Davy,  with  the  mofl  complete 

iuccefs ;  the  tun’s  altitude  being  greater,  the  effect  of  his 

rays  was  fo  great  as  to  raife  the  thermometer  in  the  invifible 

ray  to  98°,  while  the  vitible  red  never  raifed  it  above  87°. 

At  the  fuggeftion  of  Mr.  Davy,  we  tried  feveral  experiments 

with  refpeft  to  the  power  of  the  feveral  coloured  rays  in  ren- 

The blue  rays  il- dering  Canton’s  phofphorus  luminous ;  and  we  found,  with- 

lummate  Can-  ouj.  a  pofljbility  of  doubt,  that  the  blue  rays  polfelfed  that 

ton  s  phofphorus  *  J  J  r 

jnorethan  the  red  power  in  a  much  higher  degree  than  the  red.  There  was 

great  reafon  to  fufpe£t  that  this  power,  like  that  of  blackening 

the  nitrate  of  filver,  extended  beyond  the  vifible  blue  ray . 

but  our  apparatus  was  not  prepared  for  the  more  delicate  part 

of  thefe  experiments,  which  are  only  mentioned  with  a  view 

of  exciting  further  refearches  on  this  very  interefting  fub;e<5f, 

and  of  giving  to  Mr.  Davy  the  credit  due  to  him  for  having 

iirft  thought  of  the  experiment. 


XI. 

On  the  Expan  (ion  of  the  Elaftic  Fluids  by  Heat.*  By  Mr.  John 

Da  lton. 

Occafion  of  the  The  principal  occafion  of  this  eflay  is  another  on  the  fame 
lflaylimentS and  bubjedt  by  MetTrs.  de  Morveau  and  du  Vernors  in  the  firlt 
vol.  of  the  Annales  de  Chimie.  It  appearing  to  them  that 
the  refults  of  the  experiments  of  De  Luc,  Col.  Roi,  de  Sauf- 
fure,  Prieflley,  Vandermonde,  Berthollet  and  Monge  did  not 
fufficiently  accord  with  each  other  ;  and  that  it  would  be  of 
importance  to  determine  not  only  the  whole  expanfion  of 
each  gas  from  two  diflant  points,  fuch  as  the  freezing  and 
boiling,  but  likewife  whether  that  expanlion  be  uniform  in 
every  part  of  the  fcale,  they  inftituted  a  let  of  experiments 
Experiments  of  exprefsly  for  thofe  purpofes.  The  refult  of  which  was,  that 
Verno?s?nd  °U  betwixt  the  temperatures  of  32°  and  212°,  the  whole  expan¬ 
lion  of  one  gas  differs  much  from  that  of  another,  it  being  in 
one  in  fiance  about  r%  of  the  original,  and  in  others  more  than 
1 2  times  that  expanlion  ;  and  that  the  expanlion  is  much  more 
for  a  given  number  of  degrees  in  the  higher  than  in  the  lower 
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part  of  the  fcale.  Thefe  conclufions  were  fo  extremely  diR 
cordant  with  and  even  contradidtory  to  thofe  of  others,  that  I 
could  not  but  fufpedt  fome  great  fallacy  in  them,  and  found  it 
in  reality  to  be  the  fadt :  I  have  no  doubt  it  arofe  from  the 
want  of  due  care  to  keep  the  apparatus  and  materials  free 
from  moiflure. 

My  method  of  experimenting  on  this  fubjedt  is  (imple,  and  The  author’s 
therefore  lefs  liable  to  error.  A  flraight  manometer  tube, 
fuch  as  has  been  mentioned,  is  duly  divided  into  equal  por- ter  tube, 
tions  of  capacity  ;  it  is  then  dried  by  a  wire  and  thread,  and 
the  open  end  inferted  through  a  cork  into  a  phial  containing 
fulphuric  acid,  in  order  that  the  aqueous  vapour  may  be  drawn 
out  of  the  tube  ;  this  is  elfenlial  if  we  operate  in  temperatures 
lower  than  that  of  the  atmofphere,  other  wife  not.  For  want  aftd  air  dried  by 
of  this  attention.  Col.  Roi,  in  his  valuable  paper  in  the  Philos.  fulPh*  acid* 
Tranf.  vol.  67,  has  been  led  into  fome  erroneous  conclufions. 

A  fmall  column  of  dry  mercury  is  then  let  down  to  a  proper 
point  in  the  manometer,  and  it  is  ready  for  experiment  with 
common  air. 

It  requires  fome  addrefs  to  fill  the  manometer  with  any  other  Method  of  filling 
gas. — I  fucceeded  bed  as  follows :  filled  the  tube  with  dry  t^ie  manom-t:er* 
mercury  ;  then  pufhed  down  a  wire  with  thread,  fo  that  when 
the  wire  was  got  to  the  end  of  the  tube,  a  thick  covering  of 
thread  juft  entered  the  open  end,  and  held  the  mercury  like 
a  cork,  fo  that  the  tube  could  be  inverted  without  lofing  the 
contents  ;  then  having  a  glafs  funnel  with  a  perforated  cork 
over  the  water  apparatus,  containing  the  gas,  I  flipped  the 
manometer  through  the  hole  in  the  cork,  and  putting  my  hand 
into  the  water  under  the  funnel,  drew  the  wire  out  of  the 
manometer,  and  with  it  the  mercury;  upon  which  the  gas 
entered  the  manometer.  For  carbonic  acid  gas,  I  opened  the  Carbonic  acid 
lealed  end  of  the  manometer,  drew  it  out  to  a  capillary  bore,  gas* 
and  forced  a  ftream  of  the  gas  through  the  tube ;  then  putting 
my  finger  on  the  other  end,  fealed  it  again  by  a  blow-pipe, 
and  letdown  a  fmall  column  of  mercury  to  the  proper  point. 

When  the  manometer  was  to  be  expofed  to  a  heat  of  212°,  Simple  method 
I  ufed  a  Florence  flafk,  with  a  long  glafs  tube  corked  into  it,  foiling  heat  ^ 
in  fuch  fort  that  as  much  of  the  manometer  as  was  neceflary 
to  be  expofed  to  the  temperature  might  be  in  the  tube ;  then 
the  water  at  the  bottom  of  the  flafk  was  made  to  boil  violently, 
fothat  a  conftant  flream  of  vapour  iffued  out  of  the  lop  of 
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Intermediate 
anJi  on. 


the  glafs  tube,  which  was  found  to  nulc  t'ie  t;  :nv  meter'  to 
212°.  Small  fpecks  of  white  paint  vveri:  ])'.  L’>«  e.i  c  •.  lions 
of  the  manometer  together  with  numbers  whit :  wuk  ■■  .6  rn- 
ible  through  the  containing  tube.  For  lower  ten  .  res, 
a  deep  tin  vetfel  containing  hot  water  was  ufed,  in  width  f  e 
manometer  was  immerfed,  the  water  being  well  agitated  , 
vioufly  to  each  obfervation. 

The  conclufions  From  a  great  many  experiments  made  in  this  way  on  com- 

Fcr!uTctC’ mon  a*r>  an(l  hkewife  upon  hydrogenous  gas,  oxygenous  and 
are  accurate;  nitrous  gafes,  and  carbonic  acid  gas,  I  can  atfert  that  the  con* 
hut  thofe  of^  ^  clufions  of  Do  Luc,  Roi,  Sauflure,  Rerthollet,  &c.  are  nearly 
Vemois  not  fo.  accurate  throughout,  and  that  thofe  of  de  Morveau  and  du 
Vernois  are  extremely  inaccurate  in  the  higher  temperatures. 

I  have  repeatedly  found  that  1000  parts  of  common  air  of 
the  temperature  55°  and  common  prelfure,  expand  to  1321 
parts  of  the  manometer  ;  to  which  adding  4  parts  for  the 
correfponding  expanlion  of  glafs,  we  have  325  parts  increafe 
upon  1000  from  55°  to  212°  ;  or  for  157°  of  the  thermome¬ 
tric  fcalc.  As  for  the  expanfion  in  the  intermediate  degrees, 
which  Col.  Roi’s  experiments  Ihew  to  be  a  jloidy  diminijhin g 
one  above  the  temperature  of  57°,  but  which  de  Morveau’s 
on  the  contrary  fhew  to  be  a  rapidly  increajing  one  in  the  higher 
part  of  the  fcale;  1  am  obliged  to  allow  that  Col.  Roi  is  right, 
though  it  makes  in  fome  degree  againtl  an  hypothefis  I  have 
formed  relative  to  the  fubjeft ;  he  has  certainly  however 
made  the  diminution  too  great  from  72°  downwards,  owing 
to  his  not  perceiving  that  he  actually  defiroyed  a  portion  of  the 
elaftic  fluid  he  was  operating  upon  (aqueous  vapour)  in  redu¬ 
cing  its  temperature  fo  low  ;  if  his  air  had  been  previoufly 
dried  by  fulphuric  acid,  &c.  he  would  not  have  found  fo  re¬ 
markable  diminution  below  72°.  My  experiments  give  for 
77 1  °  above  55°,  167  parts;  for  the  next  7  7 only  158  parts; 
and  the  expanfion  in  every  part  of  the  Icale  feems  to  be  a  gra¬ 
dually  diminiihing  one  in  amending. 

The  refults  of  feveral  experiments  made  upon  hydrogenous 
agree  with  com- gas^  oxygenous  gas,  carbonic  acid  gas  and  nitrous  gas,  which 
were  all  the  kinds  I  tried,  agreed  with  thofe  on  common  air 
not  only  in  the  total  expanfion,  but  in  the  gradual  diminu¬ 
tion  of  it  in  attending:  the  fmall  ditferences  obferved  never 
exceeded  6  or  8  parts  on  the  whole  325  ;  and  differences  to 
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this  amount  will  take  place  in  common  air,  when  not  Freed 
from  aqueous  vapour,  which  was  the  fituation  of  all  my 
factitious  gafes. 

Upon  the  whole  therefore  I  fee  no  fufficient  reafon  why  we  The  law  is  ge- 

mav  not  conclude,  that  all  ela (lie  fluids  under  the  lame  prefurc  ^ 

,  •  *  ,  elaftic  fluids. 

expand  equally  bj  heat, — and  that  for  any  given  expansion  oj  mer¬ 
cury,  the  cor  ref bonding  expan  (ion  of  .air  is  proportionally  Jbme- 
thing  lef's,  the  higher  the  temperature. 

This  remarkable  fa6t  that  all  elaftic  fluids  expand  the  fame  Suppofed  caufe 
quantity  in  the  fame  circumftances,  plainly  thews  that  the  ex-  they  haveyo 
pan  (ion  depends  Jblely  upon  heat :  whereas  the  expantion  in  attra&iiorf.11^ 
folid  and  liquid  bodies  feems  to  depend  upon  an  adjuftment 
ot  the  two  oppofite  forces  of  heat  and  chemical  affinity,  the 
one  a  conjlant  force  in  the  fame  temperature,  the  other  a  va •  ' 
viable  one,  according  to  the  nature  of  the  body  ;  hence  the 
unequal  expantion  of  fuch  bodies.  It  feems  therefore  that 
general  laws  rel'peefing  the  abfolute  quantity  and  the  nature 
of  heat,  are  more  likely  to  be  derived  from  elaftic  fluids  than  *J  - 

from  other  fubftances. 

In  order  to  explain  the  manner  in  which  elaftic  fluids  ex-  Hypothefls  to  - 
pand  by  heat,  let  us  afllime  an  hypothefls  that  the  repultive  e*Plain  Iavv 
force  of  each  particle  is  exactly  proportional  to  the  whole 
quantity  of  heat  combined  with  it,  or  in  other  words  to  its 
temperature  reckoned  from  the  point  of  total  privation  :  then, 
fince  the  diameter  of  each  particle’s  fphere  of  influence  is  as 
the  cube  root  of  the  fpace  occupied  by  the  mafs,  we  fhall 


have*'  1000 :  1325  (10  :  11,  nearly)  :  :  the  abfolute 

quantity  of  heat  in  air  of  55°  :  the  abfolute  quantity  in  air 

ot  212°.  This  gives  the  point  of  total  privation  of  heat,  or  Singular  coinci- 

abfolute  cold,  at  1547  0  below  the  point  at  which  water  freezes.  df?c,e  as  t0  the 
•  .  1  abfolute  zero. 

Dr.  Crawtord  (On  Animal  Heat,  &c.  page  267)  deduces  the 
faid  point  by  a  method  wholly  different  to  be  1532°, —  So  near 
a  coincidence  is  certainly  more  than  fortuitous. 

The  only  objection  I  fee  to  this  hypothetis  is,  that  it  necef-  An  objection  If 
tardy  requires  tire  augmentation  of  elaftic  fluids  for  a  given  weadm,t^ie  ex* 

,  ‘  °  .  °  panfion  or  mer- 

quantity  of  heat  to  be  greater  in  the  higher  temperatures  than  cury  to  be-astfe 
in  the  lower,  beeaufe  the  cubes  of  a  teries  of  numbers  in^eat>  ^ur  ^ 
arithmetical  progreftion  differ  more  the  larger  the  numbers  or  th<T'iaw  of  all 
Foots:  but  it  has  juft  been  tlxewn  that  in  tact  an  augmentation  other  fluids, 
pjf  a  contrary  kind  is  obferved.  This  refers  us  to  the  con¬ 
fides 
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fideration  whether  the  mercurial  thermometer  is  an  accurate 
meafure  of  the  increments  of  heat ;  if  it  be,  the  hypothecs 
fails ;  but  if  equal  increments  of  heat  caufe  a  greater  expan- 
fion  in  mercury  in  the  higher  than  in  the  lower  temperatures, 
and  that  in  a  fmall  degree,  the  fact  noticed  above  inftead  of 
being  an  obje6tion  will  corroborate  the  hypothecs. —  Dr.  Craw¬ 
ford  determines  the  expanlions  of  mercury  to  be  very  nearly 
in  proportion  to  the  increments  of  heat:  M.  De  Luc  makes 
them  to  be  lefs  for  a  given  quantity  of  heat  in  the  lower  than 
in  the  higher  part  of  the  fcale;  and  in  a  ratio  that  agrees  with 
this  hypothecs.  Now  as  every  other  liquid  we  are  ac¬ 
quainted  with  is  found  to  expand  more  in  the  higher  than  in 
the  lower  temperatures;  analogy  is  in  favour  of  the  conclu- 
lions  of  De  Luc,  that  mercury  does  the  fame. 


Lufiac. 


His  method. 


Short  account  of  jn  the  Bulletin  des  Sciences,  there  is  a  notice  of  a  memoir 
b ^Mr .r G^ay  ^  Cit.  Gay  Lulfac  on  the  dilation  of  the  gafes  and  vapours  ; 

and  the  memoir  itlelf  is  given  in  the  43d  volume  of  the  Annals 
de  Chemie,  whence  I  fhall,  as  early  as  convenient,  give  either 
a  full  abiira<5i  or  a  tranllation.  This  able  author  gives  the 
fame  conclufion  as  that  of  Mr.  Dalton,  and,  like  him,  attri¬ 
butes  the  errors  of  preceding  experimenters  to  the  humidity 
of  the  gafes  they  examined. 

His  experiments  were  made  by  expelling  the  gas  from  a 
glafs  ball  properly  fitted  up,  and  determining  the  expanlion 
by  weighing  the  apparatus,  after  water  had  been  fuffered  to 
come  in  during  the  cooling,  to  occupy  the  fpace  of  the  ex¬ 
truded  gas.  He  very  candidly  informs  us,  that  Cit.  Charles 
had  deduced  the  general  refult  of  the  equal  and  fimilar  expan¬ 
lion  of  all  the  gafes  by  heat,  under  like  prcffure,  fifteen  years 
before,  though  he  did  not  publifh  it ;  and  he  gives  an  hifiorica! 
account  of  the  labours  of  his  predeceffors ;  fo  that  we  mutt 
necetfarily  conclude  that  he  could  not  have  feen  the  late  pub¬ 
lication  of  the  Manchefter  Society,  in  which  the  extenfivere- 
fearches  of  Mr.  Dalton  are  inferted  ;  and  wherein  it  appears 
that  the  preceding  memoir  was  read  about  a  year  before  that 
of  Mr.  Gay  Lufiac  was  read  to  the  Inftitute.  The  French 
Philofopher  finds  the  expanfion  or  increafe  of  dimenfion,  be¬ 
tween  the  freezing  and  boiling  water  points,  to  be  0.  375, 

which 


Mr.  Dalton’s 
cxpeiiments 
were  earlier. 


EXPERIMENTS  OF  GALVANIC  ELECTRICITY.  }  35 

which  gives  for  the  fpace  between  55°  and  212°,  or  157°, How  far  they 
the  quantity  0.  327  indead  of  0.  321,  as  Mr.  Dalton  finds  it.Jsree* 

This  difference  of  fomevvhat  lefs  than  one  fiftieth  part  of  the 
expanfion,  may  perhaps  have  arifen  from  a  difference  in  the 
feales  of  operation,  of  perhaps  the  difficulty  of  producing  a 
given  temperature  through  the  whole  mafs  of  a  fluid,  &c. 


XII. 

Account  of  fome  Experiments  made  in  the  Laboratory  of  the  Royal 
Jnftitution ,  relating  to  the  Agencies  of  Galvanic  Eledlricity,  in 
producing  Heat,  and  in  effecting  Changes  in  different  fluid  Sub - 
ftanees.  By  H.  Davy,  Prof.  Cliem . 

I.  It  has  been  fliown,  by  a  very  interefiing  experiment  made Difco very  of 
in  France,  by  Meffrs.  Fourcroy,  Vauquelin,  and  A "^enar<^>quehnrandThe~ 
that  the  power  of  galvanic  batteries  containing  large  plates,  tonard,  of  the 
ignite  metallic  fubftances,  is  much  greater  than  that  of  batte- peaJer  lgnit‘on 

®  #  by  large  galva- 

ries  compofed  of  an  equal  number  of  Imall  plates ;  though  theirnic  plates, 
agencies  upon  water,  and  upon  the  human  body,  are  nearly 
the  fame. 

In  examining  the  circumffances  of  the  a<5tion  of  a  galvanic  The  trough  with 

apparatus,  or  trough,  conftru&ed  in  the  Royal  Inffitution,  andthe  pat£e ,  rclafjon 

containing  twenty  feries  of  plates  of  copper  and  zinc,  fquare,  of  chemical 

and  thirteen  inches  in  diameter,  I  obferved  that  the  fame  rela-a8ency  as  ot^er 

apparatus. 

tions  between  chemical  agency  and  the  production  of  galvanic 
eleCtricity  exified  as  in  other  cafes.  When  pure  water  was 
ufed  for  filling  the  cells,  the  fparks,  as  well  as  the  fhocks, 
were  extremely  indiff  inCt  ;  and  the  battery  was  capable  of  ig- Water  had  little 

niting  only  about  a  line  of  iron  wire  of  of  an  inch  in  diame-6  5  *flts  and 
°  '  acid  much  more, 

ter.  VY  ith  folution  of  muriate  of  foda  it  acted  better  ;  and  di¬ 
luted  nitric  acid  was  fiill  more  efficacious.  With  this  laft  fub- 
ftance,  it  became  capable  of  rendering  white-hot  three  inches 
of  the  iron  wire  of  T'p  and  of  caufing  two  inches  to  enter 
into  fufion. 

In  comparing  the  effeCts  produced  by  a  folution  of  nitrousNitrous  acid  did 
acid,  of  the  fpecific  gravitv  of  1.4,  in  about  fixty  parts  of  wa-not,  ^  ,ts 

}  o  j  ’  J  i  conducing  power. 

ter,  withthofe  occafioned  by  a  concentrated  folution  of  carbo-For  it  is  much 

nate  of  potafh,  the  acid  was  found  to  produce  by  much  the  7"  po,werful  . 

n  •  r  r..  ...  J  .  than  carbonate  or 

grcatelt  intenfity  of  action;  which  can  hardly  be  afcribcd  to  potafh,  though  it 

ally  conducts  mu$h 
J  lefs . 
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any  other  caufe  than  its  chemical  agency  ;  for,  with  regard  ta 
conducting  power,  it  appeared  very  much  inferior  to  the  other 
folution.  There  is  every  reafon  to  believe,  that  with  pure 
water,  that  is,  water  deprived  ot  air  and  ol  all  faline  iub- 
ftances,  no  action  would  be  produced  in  this  battery.  I  was  un¬ 
able  to  afcertain  the  fa6t  by  a  direCl  experiment ;  but  1  found 
Water  appears  torepeatedly,  that  a  pile,  compofed  of  thirty-fix  feries  ol  fquare 

a£t,  not  as  aeon-  J  a  l  c  s ,  of  copper  and  zinc,  of  five  inches  in  diameter,  loft  its 

du&or,  but  by*  .  .  .  1  1  .  .  .  r  .  , 

its  gas.  activity  in  mtrogene  and  hydrogene  gales,  in  about  two  days; 

and  it  was  conftantly  reftored  by  common  air  ;  and  rendered 

more  intenfe  by  oxigene  gas. 

Water  and  oil  II.  When  the  galvanic  battery,  with  large  plates,  was  in 

made  to  boil  by a£tion,  it  was  found  that  ol  an  inch  in  diame- 

galvanifm.  .  „  ,  ,  .  .  .  .  . 

ter,  and  two  feet  long,  when  placed  m  the  circuit,  was  ren¬ 
dered  fo  hot  as  to  caufe  a  fmall  quantity  of  water,  brought  in 
contact  with  it,  fpeedily  to  boil.  It  continued  warm  for  many 
minutes ;  and,  by  an  occaftonal  momentary  interruption  and 
completion  of  the  circle,  the  heat  was  permanently  kept  up. 
When  three  or  four  inches  of  the  wire  of  Ty^  were  placed  in 
any  part  of  the  conducting  chain,  they  continued  red-bot  for 
more  than  a  minute  ;  and,  by  a  fucceflion  of  interruptions  and 
contaCts,  they  were  kept  partially  ignited  for  five  or  fix  mi¬ 
nutes.  When  that  part  of  the  communicating  chain  containing 
the  fmall  wore  was  introduced  into  a  fmall  quantity  of  ether, 
alcohol,  or  oil,  the  fluid  foon  became  warm  ;  and  olive  oil, 
the  only  fubftance  that  was  expofed  for  a  fufticient  time,  was 
made  to  boil. 

Charcoal  made  III.  When  two  fmall  pieces  of  well  burned  charcoal,  or  a 

red  hot  under  piece  of charcoal  and  a  metallic  wire,  were  made  to  complete 

water,  oils,  &c.  ....  .  .  .  ,  r  .  .  , 

with  the  extrica-ic  circle,  in  water,  vivid  Iparks  were  perceived,  gas  was 

tion  of  gates.  given  out  very  plentifully,  and  the  points  of  the  charcoal  ap¬ 
peared  red-hot  in  the  fluid,  for  fome  time  after  the  contaCl  was 
made  ;  and,  as  long  as  this  appearance  exifted,  elaftic  fluid 
was  generated,  w  ith  the  noife  of  ebullition.  The  fcnfible  phe¬ 
nomena  were  nearly  the  fame  with  the  volatile  and  fixed  oils, 
ether,  and  alcohol ;  and,  by  means  of  charcoal,  the  fpark 
could  be  produced  in  concentrated  fulphuric  and  nitric  acids, 
which  are  amongft  the  heft  of  the  lefs  perfect  conductors. 
Nature  of  the  The  gafes  produced  from  different  fluids  by  the  galvano- 
»  electric  (park,  were  examined ;  and  as  the  refults  were,  in 

molt 
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mod  cafes,  what  might  have  been  expeCted  from  theory ;  the 
analyfis  of  them  was  not  made  with  very  minute  attention. 

When  water  was  aCted  upon  by  fparks  taken  from  two  from  water; 
pieces  of  charcoal,  the  elaftic  products  evolved  were  about  -g- 
of  carbonic  acid,  -g-  of  oxigene,  and  the  remainder  an  inflam¬ 
mable  gas,  which  required  a  little  more  than  half  its  volume  of 
oxigene  for  its  combuition.  With  gold  and  charcoal,  the  gold 
being  on  the  zinc  fide,  the  gas  produced  appeared  to  be  chiefly 
a  mixture  of  oxigene  and  hidrogene,  for  it  diminifhed  by 
the  electric  fpark. 

The  gas  difengaged  from  alcohol,  the  fpark  being  taken  by  from  alcohol; 
gold  connected  with  the  zinc  end,  and  charcoal,  was  a  mix¬ 
ture  of  nearly  two  parts  of  oxigene  and  eleven  parts  of  inflam¬ 
mable  gas,  which  appeared  to  be  partly  light  hidrocarbonate.  , 

Ether,  in  the  fame  method  of  operating,  gave  four  parts  of  ether ; 
oxigene  and  twelve  parts  of  inflammable  gas. 

From  fulphuric  acid,  oxigene  and  hidrogene  were  produced  fulph.  acid; 
very  rapidly,  (the  oxigene  being  more  than  futticient  for  the 
faturation  of  the  hidrogene  by  combuftion,)  and  the  acid  be¬ 
came  blue. 

The  gas  from  nitric  acid  detonated  with  great  violence  by  nitric  acid, 
the  electric  fpark,  and  the  refiduum  was  oxigene,  mixed  with 
a  little  nitrogene.  * 

The  products  from  the  acids,  there  is  every  reafon  to  be¬ 
lieve,  wrere  evolved  chiefly  in  confequence  of  the  decompoft- 
tion  of  the  water  they  contained.  And,  in  operating  upon 
thefe  fubflances,  as  well  as  upon  pure  water,  a  portion  of  the 
elaftic  fluids  muft  have  been  produced  at  the  time  of  the  ftlent 
tranfmiflion  of  the  electricity,  during  the  momentary  interrup¬ 
tions  of  contact.  The  apparent  ignition  of  the  charcoal  in  the  Ignition  of  the 
different  fluids  depended,  probably,  in  fome  meafure,  upon  hscounted  for.  " 
being  furrounded,  at  the  moment  of  contaCt,  by  globules  of 
gas,  which  prevented  the  heat,  produced  at  the  points  of  it, 
from  being  rapidly  carried  off  by  the  fluid. 

When  the  fpark  was  taken  by  means~ofiron  wires,  in  phof-Gas  from  fufed 
phorus  rendered  fluid  by  heat,  under  a  ftratum  of  water,  per-phofpllorus* 
manent  gas  was  produced  from  it,  but  in  a  quantity  too  fmall 
to  be  examined,  after  a  procefs  that  continued  an  hour.  I 
purpofe  to  repeat  the  experiment,  with  conductors  of  dry 
charcoal. 


IV. 
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The  large  plates  IV.  When  gold  wires,  connefted  with  the  ends  of  the  bat- 

difengage  mod  tery,  were  made  to  a<5t  upon  fluids  in  the  common  method  of 
gas  j  provided  ...  1 

the  onduttor’s  communication,  being  placed  at  a  diftance  from  each  other,  it 
power  be  good.  was  found  that  the  rapidity  of  the  evolution  of  the  gales  was 
much  more  influenced  by  the  conducing  power  of  the  fluid, 
than  it  is  in  common  cafes  with  fmall  plates.  In  comparing 
the  a&ion  of  a  battery  of  twenty  plates,  of  five  inches  in  dia¬ 
meter,  upon  lulphuric  acid,  nitric  acid,  and  various  faline  fo- 
lutions,  with  that  of  the  large  battery,  it  was  obferved,  in 
feveral  experiments,  that  the  gas  was  difengaged  much  fader, 
and  in  larger  quantities,  from  the  wires  conne£ted  with  the 
large  plates,  whild  the  action  of  the  two  arrangements  upon 
water  was  nearly  the  fame.  This  fact,  combined  with  other 
facts  of  the  fame  kind,  feems  to  fhow,  that  the  quantity  of 
electricity  excited  in  the  arrangements  with  large  furfaces,  is 
much  greater  than  that  produced  in  thofe  with  fmall  furfaces  ; 
and  that  it  is  capable  of  pading  with  facility  through  the  more 
perfect  conductors,  whild,  from  the  nature  of  the  feries,  its  cir¬ 
culation  is  impeded,  comparatively  to  a  great  extent,  by  im- 
perfeCt  conductors  ;  a  conjecture  that  has  been  already  formed 
by  different  philofophers. 

Attempt  to  pro-  V.  As  the  great  quantity  of  eleCtricity  made  to  circulate 
duce  change  in  through  perfeCt  conductors,  by  means  of  the  large  apparatus, 
therg^^tl'vanfc,  ig-  ificreafes  their  affinity  for  oxigene  more  perhaps  than  any 
nition  of  char- known  agent,  and  as  charcoal  by  means  of  it  can  be  rendered 
white-hot,  ai>d  kept  in  condant  combudion  in  oxigene  gas  or 
atmofpherical  air,  I  thought  of  trying  the  effeCts  of  the  electri¬ 
cal  ignition  of  this  fubftance,  upon  muriatic  acid  gas  confined 
over  mercury. 

Experiment.  The  experiment  was  made  by  means  of  a  fmall  glafs  tube  *, 
containing  a  flip  of  platina  hermetically  fealed  into  it,  and 
having  a  piece  of  charcoal  attached  to  its  lower  extremity  : 
the  communication  was  ed’eCted  by  means  of  iron  wires  ;  and 
the  charcoal  was  made  white-hot,  by  fucceffive  contacts  con¬ 
tinued  for  nearly  two  hours.  At  the  end  of  this  time,  the  mu¬ 
riatic  acid  gas  had  diminifhed  a  very  little  in  volume  :  much 
while  matter  had  formed  upon  the  charcoal,  which  was  not 
fenfibly  confumed.  When  the  gas  was  examined,  of  it  were 
inftantly  ablorbed  by  water,  and  the  remainder  proved  to  b« 


*  For  a  defeription  of  this  apparatus,  fee  p,  214. 
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inflammable.  The  procefs  was  repeated  three  times ;  and,  Effe&sj 
when  the  {park  was  mod  vivid,  a  white  cloud  was  always  per¬ 
ceived  at  the  moment  of  its  production,  I  am  inclined  to  at¬ 
tribute  this  phenomenon,  and  the  other  phenomena,  to  the 
decompofition  of  the  water  held  in  folution  in  the  gas,  by  the 
.  charcoal  and  the  mercury  adhering  to  it ;  and  the  white  mat¬ 
ter  was  probably  muriate  of  mercury.  The  acidgafes  are  ra¬ 
pidly  abforbed  by  charcoal ;  and  this  fubdance,  when  well 
made,  will  take  up  more  than  30  times  its  volume  of  muriatic 
acid  gas ;  fo  that,  in  the  procefs  of  ignition,  a  part  of  the  wa¬ 
ter  and  of  the  acid  mud  have  been  acted  upon  in  a  very  con- 
denfed  date. 

The  want  of  fuccefs  in  this  experiment,  the  refults  of  which  very  fimilar  to 
are  verv  dmilar  to  thofe  obtained  by  Mr.  William  Henry  of|v|r* 

in  his  trials  with  common  electricity,  prevented  me  from  car-mon  ele&ricity. 
rying  on  the  procefs  upon  fluoric  acid  gas,  as  I  had  at  fird  jn_No^decompofi- 
tended.  Many  of  the  compound  gafes  that  are  decompofable 
by  heated  charcoal,  might  probably,  however,  be  analyfed  in 
a  very  Ample  manner,  by  means  of  the  ignition  of  that  fubdance 
by  galvanic  eleCtricity ;  and  this  mode  of  operating  may  be 
conveniently  applied,  for  afeertaining  the  relations  of  the  affi¬ 
nities  of  charcoal  for  the  condituent  parts  of  compound  gafes 
at  very  high  temperatures. 


SCIENTIFIC  NEWS ,  &c. 

NATIONAL  INSTITUTE  OF  FRANCE. 

Prize  propofed  at  the  Public  Sitting  of  the  i  5  Germinal,  in  the 
10 th  Year.  (Aprilo,  1802.) 

The  general  conditions  are  as  ufual ;  namely,  that  the  Conditions, 
name  of  the  author  {hall  be  concealed,  and  his  rank  didin- 
guiflted  by  a  fentence  or  device,  which  diafl  alfo  be  written 
on  a  fealed  billet,  containing  his  name  and  addrefs.  The 
works  are  to  be  add  reded  (carriage  paid)  to  one  of  the  Secre¬ 
taries  of  the  Inditute.  Neither  the  treatifes,  nor  any  draw- 

*  Phil.  Tranf.  1800,  p.  188,  or  Philof.  Journal,  quarto,  iv. 

209. 245. 


140 


SCIENTIFIC  NEWS. 


ings  or  machines  thus  forwarded,  will  be  rcftored ;  ]3ut  tiie  au¬ 
thors  may  take  copies,  and  may  again  receive  their  models  or 
machines,  upon  fubftituting  regular  drawings  in  plate  of  them. 
The  Commiflioner  of  (lie  Funds  of  the  Inftiiutc  will  deliver 
the  gold  medal  to  the  bearer  of  the  Secretary’s  receipt,  if 
given  for  the  treatife,  &c. ;  but  where  no  receipt  exifis,  the 
author  mult  himfelf  appear,  or  lend  his  procuration. 


Sidy e&  of  the  Prize  of  Chemiftry. 

The  clafs  of  mathematical  and  phyfical  fcicnces  having  pro- 
pofed  in  the  year  8  the  following  prize  queftion,  to  be  decided 
upon  at  the  fitting  above  mentioned  : 

Pr>  ze  queftion  What  are  the  characters  which  diftinguijh  in  vegetable  ami  ani~ 
^er"  rml  matters  thojj  which  ferve  as  ferments ,  from  ihoje  in  which 
they  caufe  or  excite  fermentation . 

-  And  none  of  the  memoirs  having  fulfilled  the  conditions  of 
the  program,  the  clafs  propofes  the  fame  fubject  again  for  the 
year  12. 

The  prize  will  be  a  gold  medal,  of  the  value  of  one  kilo¬ 
gramme,  *vhich  will  be  given  at  the  fitting  of  the  15  GermU 
nal  of  the  year  12  (April  5,  1804). 


Prize  Queftions  from  the  Batavian  Society  at  Haarlem. 


Prize  queftions.* 


Refpcfting  ma¬ 
nures. 


— *  motion  of  the 
fap. 


The  Batavian  Society  at  Haarlem  has  publi tiled  a  number  of 
fubjeets  of  prizes  at  their  fitting  of  May  1,  1802;  among 
which  are  the  following  : 

1.  “  How  far  it  is  known,  from  the  lateft  difeoveries  in  the 
phyfiology  of  plants,  in  what  manner  the  different  manures 
on  different  foils  are  favourable  to  the  vegetation  of  plants  ; 
and  what  indications  may  we  deduce  from  the  knowledge  re¬ 
quired  on  this  fnbjedt,  to  direct  our  choice  as  to  manures,  and 
the  fertilization  of  uncultivated  and  arid  lands?” 

This  queftion  is  continued  to  the  1ft  of  Nov.  1802. 

2.  **  What  is  the  actual  fate  of  our  knowledge  refpecting 
the  motion  of  the  lap  in  trees  and  plants  ?  In  what  manner 
can  we  acquire  a  more  complete  knowledge  refpe£ting  tlieob- 
feure  and  doubtful  parts  of  (he  fubject  ?  And  is  it  poffible  to 
deduce,  by  decifive  experiments,  fuch  indications  as  may  be 
ufeful  for  the  cultivation  of  trees  and  plants?” 

The  Society  has  determined  to  repeat  this  queftion,  to  which 
anfwers  are  to  be  fent  before  November  1,  1803.  ; 


3.  “  Th* 
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5.  “  The -Society  demands  a  theory,  or  phyfical -explication,  —  the  afeentaf 
which  lliail  dearly  and  diltinctly  lhow  the  caufes  of  the  afeent  tmoke. 

of  fmoke  in  chimnies,  or  thole  which  prevent  its  riling.  To- 
gether  with  rules,  deduced  from  this  theory,  for  the  conftruc- 
tion  of  chimnies,  which  (liali  point  out  the  circuinfiances  ne- 
celfary  to  be  attended  to  in  the  feveral  calcs  to  prevent  fmoke 
from  entering  the  apartments  V* 

This  queftion  is  here  again  repeated,  and  the  anfwer  is  de¬ 
manded  before  the  lit  of  November,  1803,  in  order  that  the 
authors  of  memoirs  may  be  enabled  to  correct  them. 

4.  “  What  indigenous  plants,  hitherto  not  uled,  may,  from  —  dying  plant*, 
well  confirmed  experiments,  alford  good  colours,  which  may 
be  prepared  and  ufed  with  profit  ?  And  what  exotic  plants 
may  be  cultivated  with  profit  upon  the  lels  fertile  or  unculti-, 
vated  lands  of  the  Republic,  in  order  to  the  extraction  of 
colours }”  .  *> 

The  Society  has  determined  to  repeat  this  queftion,  which 
is  continued  without  limit  of  time. 

Idle  queftions  for  the  prefent  year  are  the  following : 

b.  "What  do  wre  learn,  from  the  lateft  obfervations,  re - effe&ofox- 

fpebting  the  influence  of  the  oxigen  of  the  atmofphere,  whe-  ‘sen  on  co5ours* 
ther  combined  or  not,  together  with  the  action  of  light  upon 
the  changes  of  colour?  And  what  advantages  may  be  derived 
from  this  knowledge  Vy 

The  Society  defires  that  it  may  be  fliown  concifely,  and 
with  precifion,  what  is  wdl  proved  by  obfervations  or  experi¬ 
ments,  in  order  that  the  abtual  fiate  of  the  feience  writh  regard 
to  this  fubject  may  be  more  readily  apprehended,  and  greater 
advantages  obtained  in  trade,  or  in  the  other  branches  of 

economy. 

•/ 

The  term  of  concurrence  is  November  1,  1803. 

6.  “  What  light  has  been  thrown  upon  the  manner  in  which  —  nourilhment 
plants  acquire  their  nourifhment,  in  confequence  of  the  difeo-  Plants* 
veries  respecting  the  decompofltion  of  water  and  atmofpheric 

air  ?  And  what  dedubtions  can  be  made  from  this  knowledge 
for  the  improvement  of  ufeful  vegetables  ?” 

The  term  of  concurrence  is  November  1,  1803. 

7.  "  What  fabtsare  well  proved  with  regard  to  the  purifica¬ 
tion  of  corrupted  water,  and  other  impure  lubfiances,  by  char¬ 
coal  ?  Howr  far  is  it  poflible  to  explain  this  effebt  by  the  prin¬ 
ciples  of  chemiflry  ?  And  what  further  advantages  may  be 

thence  derived ?”  .  ‘ 

2  ‘  '  The 
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The  term  of  concurrence  is  November  1,  180.1. 

I  he  following  queflions  were  propofed  formerly,  but  the 
term  of  concurrence  is  fixed  to  the  firfl  of  November,  180:3. 
phyfiology  of  the  ] .  *<  What  light  has  the  new  chemiflry  thrown  upon  the 
phyfiology  of  the  human  body  V ’ 

difeafes  j  2.  “  To  what  extent  has  this  light  been  of  ufe  in  rendering 

us  better  acquainted  with  the  nature  anti  caufes  of  certain  dif- 
cafes  ?  And  wrhat  ufeful  confequences,  more  or  lefs  grounded 
on  experience,  may  be  thence  deduced  for  improving  the  prac¬ 
tice  of  medicine }” 


remedies  j 


explanations. 


Philofophy  of 
fire  in  the  ma- 


.3.  “  To  what  extent  lias  the  new  chemiflry  been  of  ufe  to 
afford  precife  notions  concerning  the  action  of  certain  external 
and  internal  remedies  long  in  uie  or  lately  recommended  ?  And 
what  advantages  may  be  obtained  from  a  more  exact  know¬ 
ledge  in  this  refpedl  in  the  treatment  of  certain  diforders  ?” 

As  many  philofophers  have  mixed  hypothefes  of  flight 
foundation  with  the  applications  they  have  made  of  the  prin¬ 
ciples  of  the  new  chemiflry  to  the  functions  of  the  human  body, 
which  is  no  doubt  very  hurtful  to  the  progrefs  of  feience,  which 
might  be  fb  highly  improved,  if,  according  to  the  rule  of  Lavoi- 
iier,  nothing  were  adopted  either  in  chemiftry  or  the  applica¬ 
tion  of  its  principles,  but  what  fliall  be  founded  on  decifive  ex¬ 
periments  ;  the  Society  defires  that  thofe  who  fliall  anfwer 
thefe  queflions  fhould  precifely  diflinguifh  facts  from  hypothe¬ 
fes  ;  and  that  with  regard  to  the  latter,  they  fhould  be  merely 
pointed  out,  and  their  flight  foundation  briefly  fhown.  For  the 
principal  aim  of  the  Society  in  thefe  queflions,  is  to  procure 
thofe  who  exercife  the  pra6tice  of  medicine  and  furgery  in  the 
Batavian  Republic,  and  are  not  fufficiently  acquainted  with  the 
progrefs  of  the  new  chemiflry  and  the  application  of  its  well 
eflabliflied  principles  to  phyfiology,  pathology,  and  theurapeu- 
tics,  fuch  memoirs  as  may  eafily  fhow  them  what  light  the  new 
chemiflry  has  in  effebt  thrown  upon  thefe  fciences ;  and  alfo 
thofe  doctrines  which,  being  of  flight  foundation,  too  haflily 
adopted,  or  in  themfelves  doubtful,  are  not  entitled  to  con¬ 
fidence. 

Judgment  will  be  given  feparately  upon  the  memoirs  refpebt- 
ing  each  of  thefe  queflions.  They  who  propofe  to  anfwer 
more  than  one,  are  therefore  requelled  to  do  it  feparately. 

The  above  were  propofed  in  1799. 

4.  “  What  are  the  principles  of  the  philofophy  of  fire,  re- 
fpebting  the  production,  the  communication,  and  confinement 

of 
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of  heat,  which  are  necefl'ary  to  be  known  in  order  to  form  a  nage™^ki°* 
right  judgment  of  the  methods  of  ufing  combudibles ;  and  how  &c> 
can  we,  according  to  thefe  principles,  improve  the  fires  for 
warming  apartments  and  floves  for  kitchen  ufe,  in  order  to 
lave  as  much  as  poflible  the  combudibles  in  ufe  in  this 
country  }” 

The  above  was  propofed  in  1801. 

5.  “  What  is  actually  known  refpecting  the  caufes  of  the  ftagnant  water, 
corruption  of  dagnant  water,  and  is  it  poffible  to  deduce  from 
what  is  known  or  may  be  proved  by  decilive  experiments,, 
what  are  the  mod;  effectual  and  fafe  means  to  prevent  the  cor¬ 
ruption  of  dagnant  waters  t” 

Prepared  in  ISO I. 

The  prize  for  each  ciueftion  is  a  gold  medal  of  thirtv  ducats.  Prize,  a  medal 
mi  .  .  .  .  '  ,  „  i  of  30  ducats. 

I  lie  memoirs  may  be  written  in  Dutch,  french,  or  German; 

but  only  in  Italic  characters.  They  mud  be  accompanied 

with  a  lealed  billet,  containing  the  name  and  addrefs  of  the 

writer,  and  fent  to  M.  Van  Marum,  Secretary  of  the  Society. 

The  Batavian  Society  has  propofed  as  one  of  the  prized  fub-  Ferme*tatl0n» 
jects  to  be  decided  on  the  1  ft  of  May  1  802,  the  following  quef- 
tion  :  “  What  do  we  learn  from  the  lated  difcoveries  in  che- 
miftry  refpecting  the  nature  of  fermentation,  and  what  advan¬ 
tages  may  relult  with  regard  to  certain  trades  in  which  fermen¬ 
tative  matters  are  ufed?”  It  was  not  thought  fit  to  adjudge  the 
prize  ;  but  without  opening  a  new  concurrence,  the  Society  has 
engaged  the  author  of  a  memoir,  of  which  the  device  is.  Tout 
ejl  important  dans  les  voles  de  la  nature ,  to  fupport  his  theory 
upon  more  decifive  experiments,  and  to  extend  its  application 
to  a  greater  number  of  manufa&ories ;  with  promife  of  the 
crown  if  he  thall  accomplifn  his  purpofe  before  the  end  of  1803 
vr  1804. 


Sixth  Defcent  of  Garnerin  with  his  Parachute. 


On  the  21d  of  September  1802,  at  feventeen  minutes  paft 
five  in  the  evening,  the  aeronaut  Garnerin  fent  od'  from  the 
Parade  in  North  Audley  Street,  an  exploring  balloon,  which 
took  a  north-ead  direction  until  it  attained  a  very  confiderable 
elevation,  and  foon  difappeared.  At  fifty-eight  minutes  after 
five  the  great  balloon  itfelf  afcended  with  the  parachute  de¬ 
pending,  and  beneath  it  the  cylindrical  balket  in  which  Gar¬ 
nerin  himfelf  dood  and  repeatedly  waved  his  flag.  Its  flow 

afcent 


Account  of  Gar- 
nerin’s  defcent 
by  a  parachute. 
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Telocity  of  his 
fall. 
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afeent  in  the  calmnefs  of  a  beautiful  evening,  with  the  fixed  a  fid 
Hill  attention  of  the  inhabitants  of  a  great  metropolis,  to  the 
amount  of  many  hundreds  of  thousands,  produced  a  fingular 
and  very  imprcfiive  effed  on  the  mind.  This  paufe  of  expec¬ 
tation  which  lafied  nine  minutes  and  a  quarter,  and  carried  the 
aeronaut  (o  high  as  not  to  be  perfonally  difiinguiflied,  was  fuel, 
denly  terminated  by  the  reparation  of  the  parachute  from  the 
balloon.  It  luddenly  defeended  for  near  a  fecond,  and  then  ex¬ 
panded.  The  balloon  proceeded  immediately  to  the  louth, 
and  was  found  the  next  day  in  Kent,  about  twelve  miles  out 
of  town.  Admiration  and  fur pri-ze  now  engaged  the  minds  of 
ail  the  fpe&ators  ;  which  loon  gave  place  to  a  marked  fenti- 
ment  of  terror  from  the  extreme  vibrations  of  the  apparatus. 
The  defeent  appeared  How  and  regular,  but  its  vibrations  (per¬ 
formed  in  about  fix  feeonds  each)  were  fo  violent  as  frequently 
to  carry  the  balket  nearly  as  high  as  the  level  of  the  parachute 
itfelf,  which  collapfed  at  its  lower  edge  every  time,  loas  to  be 
nearly  half  doled,  and  opened  again  when  it  relumed  its  per¬ 
pendicular  fituation.  However  firm  the  confidence  of  this 
daring  adventurer  may  have  been  in  the  truth  of  his  combina¬ 
tions,  he  mull;  have  have  found  himfelf  in  a  fituation  requiring 
the  exertions  of  ail  his  courage.  He  defeended  in  fafety  in  a 
field  near  Pancras,  having  been  very  nearly  fix  minutes  in  his 
defeent.  He  feemed  to  have  been  upw  ards  of  a  mile  high,  or 
probably  about  fix  thoufand  feet;  and  on  this  fuppofition  he 
tell  at  the  rate  of  fixteen  feet  in  a  fecond.  This  is  the  velocity 
that  w  ould  hav  e  been  produced  by  jumping  from  the  height  of 
about  lour  feet,  and  mult  therefore  have  been  very  fafe. 
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Fiq  .  2  .IS  .Bed  of  Basalt  broken  by  Jirate?' . 


Fi<j.  2.  S .Bed  of  Sandstone  deposited 
on  the  broken  bed  of  Basaltes . 
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ARTICLE  I. 

» 

Letter  from  Thomas  Young,  M.  D.  F.  R.  S.  In  Reply  to 
Air,  Gough’s  Letter,  at  Page  36  of  the  prefent  Volume .  On 
the  Phenomena  of  Sound. 

To  Mr.  NICHOLSON. 

S  I  R, 

I  AM  not  certain  that  any  anfwer,  that  I  can  make  to  Mr.  Further  difcuf- 
Gough's  reply  to  my  letter,  will  add  very  materially  to  the  {j^eceffaTy  ^ 
elucidation  of  the  fubject  in  difpute;  apart  of  my  objedl  is 
already  attained,  for  Mr.  Gough  feems  to  be  no  longer  dif- 
pofed  to  contend  for  Dr.  Smith's  infallibility,  and  he  appears  to 
have  formed  in  fome  meafure  a  more  complete  idea  of  my  ori¬ 
ginal  opinions,  while  he  imagines  that  I  have  introduced  fome 
new  modifications  of  them,  I  cannot  however  avoid  remark-  jjut  ivir.  Gough 
inv,  that  Mr.  Gough  has  wholly  omitted  to  notice  the  funda-  has  not  noticed 
mental  fa 61,  which  I  dated  as  affording  the  mod  fatisfa&ory  of  monicSfc 
all  proofs  of  the  coalefcence  of  founds  ;  that  is,  the  production  The  fadts. 
of  a  faint,  but  very  audible,  graver  found  from  the  union  of  two 
acuter  ones,  a  phenomenon  fo  well  know  to  muficians,  that  I 
can  fcarcely  fuppofe  a  perfon,  who  is  ignorant  of  it,  properly 
Vol.  Ill, — November,  1S02.  L  qualified 
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The  grave  har¬ 
monic  is  not  a 
mixture,  but  a 
compound. 


Jiluftration  from 
a  compound  pen¬ 
dulum* 


qualified  to  difcufs  the  fubjcct  of  harmonics ;  and  fo  important 
with  regard  to  the  question  at  prcferrt  in  difpntc,  that  I  ran 
fcarcely  conceive  how  a  perfon,  acquainted  with  it,  can  omit 
to  endeavour  to  reconcile  it  with  his  opinions,  efpecially  when 
challenged  by  his  opponent  to  take  it  into  confideration.  Here 
is  a  product  of  combination  which  polfelfes  properties  totally 
different  from  thofe  of  its  conflituent  parts ;  its  pitch  is  always 
much  lower,  its  quality  of  tone  is  perfe6tly  fingular,  and  the 
hearer  is  fometimes  almoft  inclined  to  imagine  its  direction  to- 
be  different  from  that  of  the  original  founds;  a  circum  fiance” 
which  lie  fometimes  expretfes  by  faying,  that  the  found  rings 
in  his  ears.”  Mr.  Gough  cannot  controvert  this  fa6t  by  any 
reafoning  :  if  he  can  perluade  me  that  luch  a  found  is  a  mix¬ 
ture  and  not  a  compound  by  partial  coalefcence,  we  fliall  then 
be  nearly  of  the  fame  opinion. 

Will  Mr.  Gough  deny,  that  when  a  fmall  pendulum  is  (im¬ 
pended  to  the  heavy  weight  of  a  larger  one,  its  motion  is  com¬ 
pounded  of  larger  and  fmaller  vibrations  ?  Or  will  he  infill  that 
the  refult  is  a  mixed  motion,  and  not  a  compound  one  ?  The 
eye  certainly  follows  each  vibration  feparately,  although  the 
Vibrations  may  be  fo  proportioned  that  a  joint  order  and  fc- 
quence  may  be  obferved,  which  may  produce  effects  peculiar 
to  the  combination,  and  difcoverable  in  neither  of  the  original 
motions.  The  comparifon  appears  to  me  to  be  perfectly  ap- 
pofile,  and  if  Mr.  Gough  allows  it,  I  can  fcarcely  imagine 
what  caufe  there  is  left  for  further  controverfy. 

I  beg  leave  once  more  to  recommend  the  grave  harmonics 
to  Mr.  Gough's  notice,  and  to  intreat  him  to  ful'pend  any  fur¬ 
ther  reply  to  my  remarks  until  he  has  made  himfelf  thoroughly 
acquainted  with  thefe  interefting  phenomena. 

I  am.  Sir, 

Your  faithful  humble  fervant, 

THOMAS  YOUNG. 

Royal  Injlilulion , 

061.  12,  1802. 
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II. 


On  the  Galvanic  Rffett  of  very  minute  Particles  of  Zinc  and  Copper 
in  Water,  In  a  Letter  from  Mr,  William  Wilson. 


To  Mr.  NICHOLSON. 


S  I  R, 


London ,  OSloler  11,  1802. 


I  WAS  lately  grinding  fome  (mail  plates  of  copper  upon  fome  Copper  and  zim 

plates  of  zinc  (with  fine  emery),  and  after  having  wafhed  them 

in  a  cup  of  water  to  cleanfethem,  I  left  them  about  five  hours.  The  mud  after 

When  I  returned  I  found  the  water  in  the  cup  covered  with  a  ^^fidence  emit' 

1  ted  gas ; 

dirty  froth,  and  upon  taking  up  the  cup  to  examine  it,  the  agi-  - 
talion  caufed  innumerable  bubbles  of  air  to  rife  from  the  fedi- 


zinc 


men  tat  the  bottom  of  the  water.  By  continuing  to  agitate  the  and  at  remote 
water  for  feveral  minutes,  they  decreafed  in  quantity,  and  at intervals* 
laft  di (appeared.  I  now  left  it  about  four  or  five  hours,  and 
then  examined  it  again,  when  the  bubbles  were  nearly  as  co¬ 
pious  as  ever,  and,  wdth  nearly  the  fame  quantity  of  agitation, 
again  ceafed  to  be  produced. 

I  examined  this  water  every  four  or  five  hours  for  five  days,  Theeffedt  lafted 
and  the  appearance  was  the  fame,  though  weaker  and  weaker.  five  days* 

After  the  fifth  day  I  could  not  find  that  any  bubbles  were 
generated  ;  I  therefore  (fuppofing  this  appearance  to  be  occa-  Copper  and  zinc 
honed  by  the  particles  of  copper  and  zinc  forming  a  kind  of  ^!in§s  wete 
galvanic  feries)  took  equal  quantities  of  filings  of  copper  and  * 

.zinc  and  put  them  into  a  glafs  of  water,  and  ftirred  it  about  to 
mix  them  as  much  as  poflible.  In  about  three  hours  afterwards 
there  were  fome  bubbles  of  air  adhering  to  the  filings,  which 
by  agitation  role  to  the  top  of  the  wrater;  and  the  fame  pheno-  with  the  fame- 
menon  was  repeatedly  exhibited.  In  fhort  thefe  metallic  par- 
tides  aded  precifely  fimilar  to  the  former,  with  only  this  differ¬ 
ence  :  It  required  more  violent  agitation  ;  the  air  bubbles  were  Explanation  of 
larger,  and  the  property  difappeared  much  fooner,  for  there  the  dlfference- 
were  no  bubbles  generated  after  the  third  day.  This  differ¬ 
ence  1  fuppofed  to  be  owing  to  the  difference  in  thefize  of  the 
particles  of  the  metals ;  for  in  the  firfl  cafe  the  particles,  by 
reafon  of  their  fmallnefs,  would  form  a  more  numerous  feries 
and  extenfive  furface  of  contad,  than  the  filing^  could  in  the 
latter. 


L  2 


Laftly, 
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The  impalpable  Laltly,  I  repeated  the  firft  experiment  by  vvafhing  fomc 
powder  or  the  emery  very  fine,  and  flighlly  ground  with  it  a  plate  of  zinc  on 
another  of  copper,  and  then  wafhed  them  in  a  glafs  of  clear 
water.  It  was  feveral  hours  before  the  fediment  had  all  fallen 
to  the  bottom  of  the  glafs;  but  when  it  had,  it  acted  nearly 
with  the  fame  power  as  in  the  fit  fl:  cafe,  and  continued  to  a<5t 
quite  as  long  *. 

If,  Sir,  you  fhould  judge  the  above  account  worthy  of  a 
place  in  your  Philofophical  Journal,  i  lhail  confider  myfelf 
very  much  obliged  by  its  inferlion. 

I  am,  Sir, 

Your  obedient  humble  fervant, 
Wm.  WILSON”. 


III. 

On  the  Colours  obtained  from  Metallic  O sides,  and  fixed  by 
Means  of  Fufion  on  different  Vitreous  Bodies.  By  Alex. 
Brongniart,  Director  of  the  National  Manufactory  of 
Porcelain  at  Sevres,  Engineer  of  Mines,  Cyc. 

( Concluded  from  Page  101.) 


Concerning  the  Red,  Rofc,  and  Broun  Colours  obtained  from  Iron. 

Red  colours  from  These  colours  are  made  from  red  oxidated  iron  prepared 
the  oxide  ot  iron.  wjj-h  nqric  acid.  The  oxides  are  calcined  llill  more  by  expofing 
•  them  fo  thea6tion  of  fire.-  If  too  much  heated,  they  change  to 
a  brown. 

Their  flux  is  compofed  of  borax,  (and,  and  minium  in  fmall 
quantity. 

Thefe  are  the  oxides  which  afford  (he  rofe  and  red  colours 
that  may  be  fubflituted  inftead  of  the  lame  colours  made  from 
*Cux‘jCo^oid*  oxide  of  gold.  If  properly  applied  on  hard  porcelain,  they 
never  change.  I  have  made  rofes  with  tlieie  colours,  and  there 


Conipofitkm. 


They  may  be 
fujjftitated  for 


*  Thefe  galvanic  fafts  appear  toconftitute  one  of  the  cafes  detail¬ 
ed  with  larger  pieces  of  metal,  and  oblcurely  explained  by  Fabbroni 
in  his  curious  paper  in  the  Philof.  Journal,  quarto  feries,  IV.  120. 

— W.  N. 
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was  no  difference  between  the  flower  before  and  after  the 
baking,  except  that  brilliancy  which  colours  naturally  receive 
bv  fufion. 

J 

The  colours  may  either  be  previoully  fufed  or  not  at  plea- 
fure. 

In  a  violent  fire  they  either  partly  difappear,  or  produce  a  dull  anfe&ed  by 
and  brick-dult  red  colour,  which  is  not  at  all  agreeable. 

Their  competition  is  the  fame  either  for  tender  porcelain  or  They  are  good 
for  glafs.  They  do  not  change  on  the  latter,  but  on  the  for-  tender  porcelain  • 
mcr  they  almoft  intirely  difappear  by  the  firft  fire,  and  they 
mult  be  laid  on  very  heavily  in  order  to  have  any  part  vifible. 

It  is  to  the  prefence  of  lead  in  their  glaze  that  this  lingular  mujt  behea- 
effect  nnift  be  attributed.  I  have  afeertained  this  by  a  very  jatter< 
fimple  experiment.  I  placed  this  colour  on  window-glafs  and 
fired  it  very  ftrongly,  and  it  did  not  change. 

I  then  covered  fome  parts  of  it  with  minium,  and  again  ex-  E xperiments  ; 
poled  it  to  the  tire.  The  colour  totally  dilappeared  in  thole 
places  where  the  red  oxide  of  lead  had  been  applied. 

When  I  performed  this  operation  on  a  larger  feale  in  clofed 
velfels,  a  large  quantity  of  oxigen  gas  was  dilengaged. 

This  obfervation  I  think  clearly  proves  the  effect  of  oxided  wfych  ^ew  that 
lead  as  a  difcolourer  of  glafs :  we  fee  that  it  does  not  operate,  ' 

as  has  been  luppofed,  by  burning  combuftible  impurities  in  the 
glafs,  but  by  diffolving,  difcolouring,  or  volatilizing  the  oxide  of 
iron  which  may  affedt  its  clearnels. 


Concerning  the  Yellows. 

Yellows  are  colours  that  require  much  precaution  in  fabricat-  Yellows  are 
ing,  on  account  of  the  lead  they  contain:  which  fometimes,  for.Ifed  by  the 
by  approaching  to  the  metallic  ftate,  produces  black  fpots.  and  antimony} 

The  yellows  of  hard  and  tender  porcelain  are  the  fame. 

They  are  compofed  of  oxide  of  lead,  white  oxide  of  antimony, 
and  fand. 

Oxide  of  tin  is  fometimes  added;  and  when  it  is  required  and  fometimes 
very  lively  and  refembling  the  colour  of  the  marigold,  red  ox-tin* 
ide  of  iron  is  added,  the  very  deep  colour  of  which  difappears 
during  the  previous  fufion  they  undergo,  on  account  of  the 
lead  contained  in  this  yellow.  When  thefe  colours  are  once  They  are  not 
made,  they  do  not  change  ;  they  difappear  almoft  intirely  in  cbangeable. 
the  porcelain  fire. 


Thefe 
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Not  applicable  to 
glafs. 


A  yellow  for 
glafs  equal  in 
beauty  to  the 
ancient. 


Thefe  yellows  cannot  be  applied  to  glafs,  they  are  opaque 
and  muddy.  That  employed  by  the  ancient  painters  on  glafs 
is,  on  the  contrary,  beautifully  tranfparent,  very  brilliant,  and 
of  a  colour  approaching  to  gold.  The  procefles  they  give  in¬ 
dicate  that  it  contained  a  mixture  of  filver ;  but  when  exactly 
followed,  they  afford  nothing  fatisfa&ory.  Citizen  Meraud, 
whom  I  have  before  quoted,  has  fucceeded  in  making  it  as 
beautiful  as  that  of  the  ancient  painters  on  glafs,  by  employing 
muriate  of  filver,  oxide  of  zinc,  white  clay,  and  the  yellow 
oxide  of  iron.  Thcfe  colours  are  applied  to  the  glafs  (imply 
ground,  and  without  flux.  The  oxide  of  iron  gives  the  yellow 
nearly  the  fame  tinge  as  it  ought  to  have  after  the  baking,  and 
contributes,  with  the  clay  and  oxide  of  zinc,  to  decompofe  the 
muriate  of  filver  without  difoxidating  the  filver  it  f  elf.  A  pow¬ 
der  remains  after  baking  which  does  not  penetrate  the  glafs, 
and  may  be  eafily  cleaned  off. 

This  yellow,  wrhen  employed  in  greater  quantity,  affords 
deeper  fhades,  and  produces  a  reddifli  yellow. 


Concerning  the  Blues. 


Blues  from  cobalt 
require  nothing 
but  care. 


Oxide  of  cobalt 
is  volatile. 


Blue  grounds. 


Blue  for  glafs. 


Thefe  are  known  to  be  obtained  from  the  oxide  of  cobalt. 
Their  preparation  is  known  to  every  chemifl.  The  fuperiority 
at  S6vres,  fo  juftly  reputed  for  the  beauty  of  its  blues,  is  owing 
merely  to  the  care  taken  in  its  fabrication,  and  to  the  quality  of 
the  porcelain,  which  appears  more  proper  to  receive  it  on  ac¬ 
count  of  the  violent  fire  it  can  fupport. 

I  have  obferved  one  fa6t  refpecling  the  oxide  of  cobalt, 
which  is  perhaps  not  known  to  chemifls :  It  is  volatile  in  a 
violent  heat ;  to  this  property  muff  be  attributed  the  bluifh 
tint  which  the  white- (bordering  upon  the  blue)  always  receives. 
I  purpofely  put  into  the  lame  cafe  a  white  piece  next  to  a  blue; 
the  fide  of  the  white  piece  that  was  turned  towards  the  blue, 
became  very  bluifh. 

The  blue  of  hard  porcelain,  prepared  for  what  is  called  a 
blue  ground  by  ilrong  fire,  is  fufed  with  feld-fpar  :  the  folvcnt 
for  tender  porcelain  is  filex,  potafli,  and  lead ;  it  is  not  vola¬ 
tilized  like  the  preceding,  becaufc  the  lire  is  much  inferior  to 
that  of  the  hard  porcelain. 

Thefe  colours  being  previoufly  fufed,  do  not  in  the  lead 
change  wrhen  applied. 

The  blues  on  glafs  are  the  fame  as  for  tender  porcelain. 

Concerning 
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Concernin' j  Grcctis. 

O 

The  greens  employed  in  painting  are  made  with  the  green  Greens;  from 
oxide  of  copper,  or  fometimes  with  a  mixture  of  yellow  andcopper> 
blue.  They  muft  be  previotifly  melted  with  their  flux  ;  with¬ 
out  this  precaution  they  would  become  black  ;  but  they  do  not 
change  after  the  firft  fufion. 

They  muft  not  be  treated  with  a  violent  fire,  or  they  would  not  very  fixed, 
totally  difappear.  The  green  grounds  by  ftrong  heat  are  made 
with  the  oxides  of  cobalt  and  nickel,  but  it  is  only  a  brownifh 
green. 

»  »  I  •  •  O  . 

The  bluifli  greens  named  fky-blue,  formerly  a  colour  very  Blue-green, 
much  in  efteem,  can  only  be  ufed  on  tender  porcelain  ;  they 
always  fcale  off  from  hard  porcelain,  becaufe  there  ispotafh  in 
their  compofition. 

Thefe  greens  cannot  be  ufed  on  glafs,  becaufe  they  afford  a  Thefe  greens  do 
dirty  colour  :  It  is  neceffary  to  put  a  yellow  on  one  fide  and  a  n°t  work  well  on 
more  or  Iefs  pale  blue  on  the  other,  in  order  to  produce  a  green. 

This  colour  may  likewife  be  fabricated  by  mixing  a  blue  with  Blues  for  glafs. 
the  yellow  oxide  of  iron.  I  hope  to  obtain  a  green  from  the 
oxide  of  chrome ;  and  the  experiments  I  have  made  promife  to 
be  attended  with  fuccefs.  The  pure  chromate  of  lead,  fixed 
on  porcelain  by  means  of  a  ftrong  fire,  has  already  afforded  me 
a  very  deep  and  very  fixed  blue  of  confiderable  beauty. 

Concerning  Bijlres  and  Broivn  Reds. 

Thefe  are  obtained  by  mixtures  of  different  proportions  of  Brown  reds  from 
manganefe,  brown  oxide  of  copper,  and  the  oxide  of  iron  called  oxides 
limber.  They  are  likewife  previoufly  fufed  with  their  folvents, 
fo  that  they  do  not  in  the  leaf!  change  on  tender  porcelain  ; 
lead  not  having  the  fame  adfion  on  the  oxide  of  manganefe  as 
it  has  on  that  of  iron.  I  am  convinced  of  this  by  an  experi¬ 
ment  fimilar  to  that  I  have  already  related. 

*•'  #• 

This  colour  may  be  employed  very  well  on  glafs.  °n 

The  brown  red  grounds  by  ftrong  heat,  known  by  the  name  Grounds, 
of  fonds  caifle,  are  made  in  the  fame  manner.  Feld-fpar  is 
their  flux.  There  is  no  titanium  in  their  compofition,  though 
generally  afferted  in  books.  Titanium  was  not  known  at  Sevres 
when  I  firft  came  to  that  manula6tory.  I  have  treated  this 
angular  metal  in  various  ways,  and  I  never  obtained  any 
grounds  but  a  flight  obfcure  yellow,  and  very  uncertain  in  its 
quality. 

Concerning 
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Black*; 


Oxides  for  com- 
pofing  black. 


Fine  black  at 
Sevres, 


for  glafs. 

Mixtures  of  co¬ 
lour. 


Recapitulation. 


Unchangeable 

fpecimens. 


Concerning  the  Blacks. 

Black  colours  are  the  mod  difficult  to  be  obtained  very  beau¬ 
tiful.  There  is  no  metallic  oxide  that  fingly  affords  a  fine 
black.  Manganefe  gives  the  beft.  Iron  an  opaque,  dull, 
blifiered  black,  which  eafily  turns  to  red ;  the  makers  of  co¬ 
lours  have  therefore  combined  feveral  metallic  oxides  which 
ftngly  do  not  afford  blacks,  and  they  have  obtained  a  very 
beautiful  colour,  but  it  is  fubjed  to  fcale  and  become  dull. 

Thefe  oxides  are  thofe  of  manganefe,  the  brown  oxides  of 
copper,  and  a  little  of  that  of  cobalt.  Grey  is  obtained  by 
fuppreffing  the  copper  and  increafing  the  quantity  of  flux. 

The  Sevres  manufadory  is  the  only  one  which  has  as  yet 
produced  beautiful  blacks  with  a  ffrong  fire.  This  is  more 
owing  to  the  quality  of  the  bifeuit  than  to  any  peculiarity  of 
procefs.  It  is  by  a  mixture  of  blue  with  the  oxides  of  manga¬ 
nefe  and  iron,  that  they  make  this  very  brilliant  black. 

The  blacks  for  opaque  glalfes  are  made  the  fame  as  for  paint- 
ing,  by  giving  different  dofes  of  folvent. 

I  have  (hewn  the  principles  of  fabricating  each  principal  co¬ 
lour  :  it  is  clear  that  by  mixing  thefe  colours  together,  all  pof- 
fible  fhades  may  be  obtained  :  and  alfo,  that  care  in  the  prepa¬ 
ration,  choice  of  materials,  and  juft  proportions  of  dofes,  rnuft 
exhibit  very  fenftble  differences  to  the  experienced  eye  of  a 
painter.  A  knowdedge  of  the  compofition  of  colours  does  not 
give  the  requifite  care  and  neatnefs  in  making  them  up. 

On  recapitulating  the  fads  I  have  juft  ftated,  in  order  to 
prefent  them  in  a  general  view,  we  that  amongft  the 

colours  ufually  employed  for  hard  porcelain,  one  only  is  fuf- 
ceptible  of  change  ;  namely,  the  carmine  ;  and  this  may  be 
replaced  by  the  reds  of  iron,  and  then  no  colour  changes. 

I  have  prefented  to  the  Inftitute  an  unbaked  head  made  in 
this  manner,  and  a  painting  of  two  rofes,  the  one  baked,  the 
other  in  its  firft  ftate.  There  was  not  any  difference  between 
them. 

Secondly,  That  amongft  the  colours  of  foft  porcelain  and 
enamel  leveral  change  confiderably,  particularly  the  reds  of 
iron  and  gold  with  the  yellows,  greens,  and  browns.  None 
have  been  fubftituted  inftead  of  them,  this  fpecies  of  painting 
being  almoft  abandoned. 


Thirdly , 
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Thirdly ,  That  feveral  of  thefe  colours  change  likewife  upon 
the  glafs  by  becoming  perfectly  tranfparent,  particularly  the 
yellows  and  violets. 

Fourthly,  That  neither  an  additional  calcination,  nor  a  pre¬ 
vious  fufion,  as  has  been  fulpeCted,  will  prevent  them  from 
changing.  For  this  method  alters  the  colours  that  change, 
and  does  nothing  to  the  reft.  The  change  which  feveral  co¬ 
lours  undergo  on  tender  porcelain  and  on  glafs,  does  not 
therefore  relate  to  the  nature  of  their  compofition,  but  rather 
to  that  of  the  body  on  which  they  are  placed. 

Confequently  by  fupprefting  the  carmine  of  gold  from  the 
colours  of  hard  porcelain,  we  (hall  have  a  feries  of  unchange¬ 
able  colours,  which  would  be  abfolutely  ftmilar  to  thofe  pre- 
fented  to  the  Inftitute  in  the  year  6  *. 


IV. 


Experiments  and  Obfervations  on  certain  Jlony  and  metalline 
Subfiances,  which  at  different  Times  are  faid  to  have  fallen 
on  the  Earth ;  alfo  on  various  Kinds  of  native  Iron.  By 
Edward  Howard,  Efq.  F.R.S.  From  the  Fhilofophical 
TranfaSlions,  1802. 

(Concluded from  Page  1010 

Defcription  of  various  Kinds  of  native  Iron.  By  the  Count  de 

Bournon. 


The  great  number  of  particles  of  iron,  in  a  perfectly  me-  Remarks  on  the 
tallic  ftate,  contained  in  the  ftone  from  Bohemia,  and  the  faidma?neOnwhlch 
particles  being  fo  near  each  other,  naturally  lead  to  fome  re-  have  been" 
flexions  refpedting  the  exiftence  of  native  iron,  which,  by  formed, 
many  mineralogifts,  is  ftill  confidered  as  problematical.  Let 
us  fuppofe  for  a  moment,  that  thefe  particles  of  iron  were  to 


*  The  preparation  of  colours  for  lively  grounds  by  ftrong  fire  is 
under  the  care  of  Cit.  Chanon,  and  that  of  the  colours  for  painting 
to  Cit.  Meraud  already  quoted.  It  is  to  their  care  and  intelligence 
in  this  chemical  art,  that  the  manufacture  of  Sevres  is  indebted  for 
the  prefervation  of  its  beautiful  colours,  which  they  have  very  much 
varied  and  improved, ---B, 


approach 


|54 


The  ftones  exa 
mined  by  Mr. 
Howard  con¬ 
tained  nickel. 


and  fo  do  the 
S.  American 
iron. 


The  Siberian 
native  i:on  j 
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approach  dill  more  nearly  to  each  other.  To  as  abfolutely  to 
come  into  contact,  and  in  that  manner  to  form  a  kind  of  chain, 
folded  upon  itfelf  in  the  interior  part  of  the  fubftance,  and 
leaving  a  great  number  of  cavities  between  the  links  of  the 
chain  fo  folded.  Let  us  then  fuppofe,  that  the  earthy  fub- 
fiance  with  which  thefe  cavities  are  tilled,  being  very  porous, 
and  having  but  a  fmall  degree  of  confidence,  fliould  (as  may 
happen  by  a  variety  of  caules)  bedeflroyed.  It  is  plain,  that 
if  luch  a  dedru&ion  were  to  take  place,  the  iron  alone  would 
remain  ;  and,  being  thus  left  bare,  it  would  appear  in  the 
form  of  a  mafs,  more  or  lefs  confiderable,  of  a  cellular  texture, 
and  as  it  were  ramified  ;  fuch  a  form,  in  fliort,  as  that  in 
which  mod  of  the  native  irons  we  are  acquainted  with  have 
been  found.  May  it  not  be  fair  to  attribute  to  fuch  an  origin, 
the  native  iron  found  in  Bohemia,  a  fpecimen  of  which  was 
prefented  by  the  Academy  of  Freyberg  to  Baron  Born,  and 
which  came,  with  the  red  of  his  collodion,  into  the  hands  of 
Mr.  Greville  ?  May  not  fuch  alfo,  notwithdanding  the  enor¬ 
mity  of  its  bulk,  be  the  origin  of  the  mafs  of  native  iron  found 
in  Siberia,  near  Mount  Kemirs,  by  the  celebrated  Pallas  ? 

We  have  already  feen,  in  the  refults  of  the  analyfes  made 
by  Mr.  Howard,  of  the  various  dones  above  deferibed,  that 
he  condantly  found  a  certain  proportion  of  nickel  mixed  with 
the  iron  they  contained.  This  circumdance  recals  to  our  no¬ 
tice  the  obfervations  that  were  made  by  Mr.  Proud,  fome  time 
ago,  refpeding  the  mixture  of  nickel  in  the  native  iron  of 
South  America  ;  and  tends  to  give  fome  additional  fupport  to 
the  opinion  hinted  at  in  the  foregoing  paragraph. 

The  circumdances  jud  mentioned,  naturally  gave  to  Mr. 
Howard,  as  well  as  to  me,  a  defire  to  know  whether  the 
native  iron  from  Siberia,  and  that  from  Bohemia,  were  alfo 
mixed  with  nickel.  Mr.  Howard,  confequently,  lod  no  time 
in  proceeding  upon  this  important  invedigation.  The  native 
iron  of  Siberia  prefents  fome  very  intereding  peculiarities, 
and  has  often  been  referred  to,  but  has  not  yet  been  properly 
deferibed  ;  it  is  therefore  with  great  pleafure  that  I  add  the 
following  defeription  of  it,  and  of  fome  other  kinds  of  native 
iron,  to  the  defeription  I  have  already  given  of  the  various 
dones  faid  to  have  fallen  on  the  earth. 

I  feel  the  greater  fatisfadion  in  doing  this,  as  the  noble  col¬ 
lection  of  Mr.  Greville  contains  two  fpecimens  of  this  iron,  in 

•  perfed 
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perfedt  condition ;  one  of  which  weighs  feveral  pounds,  and 
was  fent  to  Mr.  Greville  by  Mr.  Pallas  himfelf :  on  this  ac¬ 
count,  therefore,  I  enjoy  an  advantage  that  many  of  the  au¬ 
thors  who  have  fpoken  of  this  iron  probably  wanted. 

One  of  thefe  pieces  has  a  cellular  and  ramified  texture,  ana-  defcribrd,  cellu- 
Iogous  to  that  of  fome  very  porous  and  light  volcanic  Icoria  :  and  ITf,xecl 

.  7  .  .  :  r  n  .  with  a  yellovvJlh 

this  is  the  ulual  texture  ot  the  fpecimens  of  this  kind  or  iron,  green  tranfpa- 
which  are  preferved  in  the  various .  minera logical  collections  inrent  matter. 
Europe.  When  it  is  attentively  examined,  there  may  be  per¬ 
ceived  in  it,  not  only  empty  cells,  but  alfo  impreflions  or  ca¬ 
vities,  of  greater  or  lets  depth,  and  fometimes  perfectly  round, 
which  appear  evidently  to  be  the  refult  of  the  comprefiion  of 
hard  bodies,  which  were  fituated  there,  and  which,  when 
they  came  away,  left  the  furface  of  thefe  cavities  quite  fmooth,, 
and  having  the  luftre  of  polifhed  metal.  Here  and  there,  in 
fome  of  thefe  cavities,  there  remains  a  tranfparent  fubftance, 
of  a  yellowifh  green  colour,  of  which  I  (hall  treat  more  parti¬ 
cularly,  when  I  come  to  the  defeription  of  the  fecond  of  the 
fpecimens  above  mentioned.  It  is  very  clear,  that  the  cavi¬ 
ties  here  fpoken  of  owe  their  exigence  to  this  tranfparent 
fubftance  ;  and  that  the  polifh  of  the  cavities  arifes  merely 
from  the  comprefiion  of  the  faid  fubftance.  and  is  the  natural 
conlequence  of  its  furface  having  been  in  perfect  contact  with 
thatofthe  iron.  ,  . 

This  iron  is  very  malleable :  it  maybe  eafily  cut  with  a  This  iron  very 
knife  ;  and  may  be  as  eafily  flattened  or  extended  by  means 
of  a  hammer.  Its  fpecific  gravity  is  6437  ;  which,  however, 
is  very  much  under  that  of  iron  which  has  been  merely  melted, 
and  has  not  been  forged.  The  fpecific  gravity  of  the  native 
iron  of  Bohemia,  which  is  nearly  as  malleable  and  as  ealy  to 
be  cut,  is  ftill  lefs :  I  found  it  not  to  exceed  6146.  This  low 
degree  of  gravity,  appears  to  be  owing  partly  to  the  oxidize- 
ment  of  the  furface  of  the  iron,  and  partly  to  there  being,  in 
the  interior  part  of  its  fubftance,  a  number  of  fmall  cavities, 
which  are  often  rendered  vifible  by  fradture,  and  which  have 
their  furfaces  alfo  oxidized.  The  fracture  of  this  iron,  pre-Its  fra&ure  i; 
fents  the  fame  fhining  and  filvery  white  colour  as  the  common"nltc, 
caft  iron,  known  by  the  name  of  white  caft  iron  ;  but  its  grain 
is  much  fmoother  and  finer  :  it  is  alfo  much  more  malleable 
when  cold.  Bergman  fays  that  this  iron  is  brittle,  when 
heated  to  a  red  heat.  I  have  frequently  tried  it  in  that  ftate,  but  is  not 
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Another  fpeci¬ 
men  ;  more 
compact. 


confining  of  iron 
and  the  greenifh 
traafparent  mat¬ 
ter,  which  fills 
its  cavities. 


The  gre^n  ftony 
part  looks  like 
glafs  : 


is  always  tranf- 
parent ;  cuts 
glafs,  but  not 
quartz  ;  frac¬ 
ture  conchoidal ; 
eleftiic  by  fric¬ 
tion  j 


and  have  conftantly  found  it  to  be  malleable.  The  fame  re- 
mark  may  be  applied  to  the  native  iron  from  South  America  ; 
and  alfo  to  that  from  Senegal. 

i  he  fecond  of  the  two  fpecimens  mentioned  above,  and 
which  weighs  feveral  pounds,  prefents  an  afpect  that  differs, 
in  fome  refpects,  from  that  of  the  preceding  fpecimen.  The 
moft  confiderable  part  of  it  forms  a  folid  compact  mafs,  in 
which  there  is  not  to  be  perceived  the  fmalleft  appearance  of 
pores  or  cavities  ;  but  there  arifes  upon  its  furface,  a  kind  of 
ramified  or  cellular  part,  fimilar,  in  every  refpect,  to  the  fpe¬ 
cimen  already  defefibed,  and  every  where  completely  con¬ 
noted  with  the  fubftance  of  the  mafs  itfelf. 

If  the  compaCt  part  of  this  piece  is  examined  with  attention, 
it  will  be  perceived,  that  it  is  not  entirely  compofed  of  iron 
in  the  metallic  ffate,  but  that  it  is  mixed  with  nearly  an  equal 
quantity  of  the  tranfparent  fubftance  of  a  yellowifh  green  co¬ 
lour,  (fometimes  alfo  of  a  greenifh  yellow,)  already  fpoken  of 
in  the  defeription  of  the  other  fpecimen.  This  fubftance  is 
mixed  with  the  iron,  in  fuch  a  manner,  that  if  the  whole  of 
the  former  could  be  removed,  the  remaining  part  would  con- 
fi ft  merely  of  iron  in  the  metallic  fiate,  and  would  prefent  the 
fame  cellular  appearance  as  the  preceding  fpecimen,  and  the 
ramified  or  cellular  part  of  the  fpecimen  now  deferibed. 

This  ftony  part,  feparated  from  the  iron,  appears  in  the 
form  of  fmnll  nodules,  generally  of  an  irregular  fliape,  but 
fometimes  nearly  globular  :  they  have  a  perfectly  fmooth  and 
fhining  furface,  fo  as  very  often  to  prefent  the  appearance  of 
fmall  balls  of  glafs  ;  a  circumftance  that  has  led  many  perfons 
to  fuppofe  them  the  refill t  of  a  real  vitrification.  Some  of 
thefe  nodules  have  feveral  irregular  facets,  produced  by  the 
compreflion  of  the  iron  in  which  they  were  inclofed  ;  but  I 
have  never  obferved  in  them,  any  appearances  that  could  lead 
me  to  fufpect  they  had  the  fiighteft  tendency  whatever  to  af- 
fume  a  determined  crvftalline  form. 

J 

This  fubftance  is  always  more  or  lefs  tranfparent.  It  is 
fufficiently  hard  to  cut  glafs  ;  but  has  no  effect  upon  quartz. 
It  is  very  brittle  :  its  fracture  is  ufually  conchoid  ;  but  I  could 
not  perceive  that  it  broke  in  any  particular  direction,  in  fuch 
a  way  that  I  could  confider  the  fracture  as  a  natural  one.  It 
becomes  electric  by  friction.  Its  fpecific  gravity  is  from  3263 
to  3300.  It  is  very  refractory  :  I  kept  it,  for  fome  time,  ex- 
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pofed  (o  a  degree  of  heat  fufficiently  ftrong  lo  oxidize,  to  a 
confiderable  depth,  the  iron  a  rucible  in  which  it  was  placed,  not  fufible  in  an 
without  its  having  undergone  any  alteration,  except  thatof,ronv  e* 
having  acquired  a.  greater  degree  of  intenfity  in  its  colour.  Its 
tranfparency  was  not  at  all  diminiflied.  1  think,  therefore, 
there  is  not  the  fmallefb  reafon  to  al!owr  any  probability  to  the 
opinion  that  it  ought  to  be  confidered  as  a  kind  ot  glafs. 

Of  all  fubftances  hitherto  known,  tha;  w  ith  which  it  feems It  refembles  the 
to  have  the  greateft  analogy,  is  the  peridot,  (the  chryfolite  ofPendoti 
Werner,)  to  which  lome  mineralogifts  have  referred  it.  The 
refult  ot  Mr.  Howard’s  analyfis  of  it,  is  nearly  the  tame  as  that 
ot  the  analyfis  of  the  peridot,  made  by  Mr.  Klaproth. 

The  hardnefsand  infufibility  of  this  fubfiance  are  nearly  the  in  hardnefs  ’and 

fame  as  thofe  of'  the  peridot ;  but  it  feems  to  have  a  rather  lefs(n*uflt>ll‘ty* 

degree  of  fpecific  gravity  :  that  of  two  very  perfect  cryftals  of 

peridot,  I  found  to  be  from  3340  to  3375.  The  crystalline 

forms  ot  the  fubfiance  here  deferibed,  if  ever  we  fhould  be 

able  to  determine  them,  would  clear  up  our  doubts  refpecting 

the  analogy  between  the  two  fubftances.  If  we  confider  the 

compadt  part  of  the  fpecimen  now  treated  of,  particularly  the 

ftrong  connexion  that  appears  to  exift  between  the  iron  and  Jt  is  curious  that 

the  tranfparent  fubfiance,  and  the  great  refinance  we  expe-  ^  de“ 

\  .  6  .  ,  1  ,  ftrudhble  by  the 

rience  when  we  attempt  to  leparate  them,  we  cannot  help  weather  j 

being  furprifed,  that  almoft  all  the  fpecimens  of  this  mafs  of 

metallic  iron  that  have  been  brought  to  Europe,  are  in  the 

cellular  fiate  already  deferibed,  owing  apparently  to  the  total, 

or  almolt  total,  defiruciion  of  the  tranfparent  fubfiance.  But, 

befides  the  fragility  of  this  fubfiance,  the  fpecimen  in  queftion 

helps  very  much  to  explain  the  above  cirumfiance,  inafmuch 

as  many  of  the  nodules  of  the  tranfparent  fubfiance  belonging 

to  it,  are  in  a  fiate  of  real  decompofition.  In  that  fiate,  they 

are  changed  into  a  white  opaque  fubfiance,  which,  upon  being 

lightly  preffed  or  fqueezed  between  the  lingers,  crumbles  into 

a  gritty  dry  powder.  This  decompofition  may  be  obferved  to  but  it  undoubt- 

have  taken  place  in  various  degrees  :  in  many  of  the  nodules,  ec%ls  fo. 

the  fubfiance  is  merely  become  friable,  without  being  much 

altered  in  its  appearance ;  whereas,  fome  of  thofe  which  are 

in  a  fiate  of  complete  decompofition,  are  of  an  ochreous  red- 

difli  yedow  colour;  it  is,  however,  eafy  to  difiinguifh  that  this 

colour  coe  not  belong  to  them,  but  isowing  only  to  the  oxi- 

idizement  of  the  adjacent  particles  of  iron. 


From 
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ON-  STONY  AND  METALLINE  SUBSTANCES 


This  fa£t  ex¬ 
plains  the  ftruc- 
ture  of  native 
iron,  &c. 


The  Bohemian 
iron  in  Lome 
rrieafure  refem- 
bles  the  Sibe¬ 
rian. 


S.  Amer'can  iron 
contains  io  per 
cent,  of  nickel. 


Siberian  iron  17 
per  cent.  See. 

The  yellow  mat¬ 
ter. 


From  the  above  obfervations,  it  will  not  be  difficult  to  con¬ 
ceive  the  potlibilily  of  the  total,  or  nearly  total,  definition  of 
the  tranfparent  fubftance  ;  and  alfo,  the  appearance  the  pieces 
of  iron  muft  naturally  prefent,  when  deprived  of  it.  I  cannot 
help  obferving  likewife,  that  there  appears  to  exifi  a  very  in- 
terefting  analogy,  between  thefb  tranfparent  nodules  and  the 
globules  I  deferibed  as  making  part  of  the  fiones  laid  to  have 
fallen  on  the  earth.  This  analogy,  though  not  a  very  firong 
one, '  may  lead  us  to  fuppofe  that  the  two  fubfiances  are  fimilar 
in  their  nature,  but  that  the  globules  arc  lefs  pure,  and  con¬ 
tain  a  greater  quantity  of  iron. 

The  native  iron  from  Bohemia  is  a  compact  mafs,  fimilar  to 
the  compact  part  of  the  large  fpecimen  of  iron  from  Siberia, 
which  has  juft  been  deferibed  :  like  that,  alfo,  it  contains  a 
number  of  globular  bodies  or  nodules  ;  but  they  are  not  in 
fitch  great  proportion  as  in  the  Siberian  iron.  They  are  be-* 
tides  perfectly  opaque,  and  very  much  refemble  the  moft  com-1 
pact  of  the  globules  belonging  to  the  fiones  faid  to  have  fallen 
on  the  earth. 


EXAMINATION"  OF  THE  IRON  FROM  SOUTH 

AMERICA. 

I  have  already  obferved,  that  my  experiments  coincided 
with  thofe  of  Mr.  Prouti.  He  obtained  50  grains  of  fulphate 
of  nickel,  from  100  of  this  mafs.  The  procefs  I  have  fo  fre** 
quently  mentioned,  yielded  me  80  grains  of  oxide  of  iron  from 
62  of  the  metal ;  which  indicates  about  7  \  of  nickel,  or  about 
10  per  cent. 

EXAMINATION  OF  THE  SIBERIAN  IRON. 

100  grains  of  this  iron,  gave  127  of  oxide  of  iron  :  hence, 
it  fiiould  contain  about  17  percent,  of  nickel. 

The  yellow  fubftance  belonging  to  this  iron,  was  analyzed 
in  the  fame  way  as  the  globular  bodies,  and  the  earthy  parts, 
of  the  tlone  from  Benares. 

The  proportions,  refulting  from  the  analyfis  of  50  grains, 
and  from  fome  previous  experiments  on  other  particles, 
were. 
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Silica 
Magnefia 
Oxide  of  iron 
Oxide  of  nickel 
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EXAMINATION  OF  THE  BOHEMIAN  IRON. 

f  *  -  •  .  I  « 

2 6j  grains  of  this  metal,  left  about  grain  of  earthy  mat-  Bohemian  iron 
ter,  infoluble  in  nitric  acid;  and,  by  ammonia,  afforded  30  17  per cent* do* 
grains  of  oxide  of  iron,  inducing  an  eftimation  of  nearly  0  of 
nickel. 

*  '  •  •  ,  }  .  ►  •.  1 

EXAMINATION  OF  IRON  FROM  SENEGAL, 

BROUGHT  BY  GENERAL  O'HARA,  AND 
GIVEN  TO  ME  BY  MR.  HATCHETT.  • 

In  this  experiment,  199  grains  of  oxide  were  produced  Senegal  iron  5" 
from  145  grains  of  metal ;  hence,  there  may  bean  eftimation  Jj!  ^  psr  CC!t‘ 
of  8  grains  in  145,  or  between  5  and  6  percent,  of  nickel. 

It  will  appear,  from  a  collected  view  of  the  preceding  pages  Summary  of  the 
and  authorities,  that  a  number  offtones  aiferted  to  have  fallen  ^hara<^er^ 
under  ftmilar  circumftances,  haveprecifely  the  fame  characters.^he  earth. 

The  ftones  from  Benares,  the  ftone  from  Yorkftiire,  that  from 
Sienna,  and  a  fragment  of  one  from  Bohemia,  have  a  relation 
to  each  other  not  to  be  queftioned. 

lft.  They  have  all  pyrites  of  a  peculiar  character.  Pyrites,  oxide 

2dly.  They  have  all  a  coating  of  black  oxide  of  iron.  •  nicJceb 

3dly.  They  all  contain  an  alloy  of  iron  and  nickel.  And,  ,fp0ndent. 

4thly.  The  earths  which  ferve  to  them  as  a  fort  of  con¬ 
necting  medium,  correfpond  in  their  nature,  and  nearly  in 
their  proportions. 

Moreover,  in  the  ftones  from  Benares,  pyrites  and  globular 
bodies  are  exceedingly  diftindt.  In  the  others  they  are  more  or 
lefs  definite  ;  and  that  from  Sienna  had  one  of  its  globules, 
tranfparent.  Meteors,  or  lightning,  attended  the  delcent  of  the  Meteors  or  light- 
ftones  at  Benares,  and  at  Sienna.  Such  coincidence  of  cir-  ^inS  accompa- 
cumftanees,  and  the  unqueftionable  authorities  I  have  ad-"^0  eui* 
duced,  muft,  I  imagine,  remove  all  doubt  as  to  the  descent: 
of  thefe  ftony  fubftances  ;  for,  to  difbelieve  on  the  mere1 
ground  of  incomprehenfibility,  would  be  to  difpute  moft  of 
the  works  of  nature. 

fc.li  3  Refpecting 
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160  NATIVE  IRON,  &C. 

Native  irons.  Rcfpedhng  the  kinds  ot  iron  called  native,  they  all  contain 
nickel.  The  mafs  in  South  America  is  hollow,  has  concavi¬ 
ties,  and  appears  to  have  been  in  a  loft  or  welding  ftate,  be- 
caufeit  has  received  various  impreflions. 

The  Siberian  iron  has  globular  concavities,  in  part  filled 
with  a  tranfparent  lubllance,  which,  the  proportional  quantity 
of  oxide  of  iron  excepted,  has  nearly  the  compofition  of  the 
globules  in  the  ftone  from  Benares. 

The  iron  from  Bohemia  adheres  to  earthy  matter  ftudded 
with  globular  bodies. 

The  Senegal  iron  had  been  completely  mutilated  before  it 
came  under  my  examination. 

From  thefe  fadts,  I  lliall  draw  no  conclufion,  but  fubmit 
the  following  queries. 

Have  thefe  all  1ft.  Have  not  all  fallen  ftones,  and  what  are  called  native 
the  fame  origin  ?  jrons  fame  origin  ? 

and  from  me-  0  ... 

ttors?  *  2dly.  Are  all,  or  any,  the  produce  or  the  bodies  of  meteors? 

And,  laftly.  Might  not  the  ftone  from  Yorklhire  have  formed 
a  meteor  in  regions  too  elevated  to  be  difcovered  ? 

Specimens  of  the  Benares  and  Yorklhire  ftones  have  been 
depoftted,  by  the  Preftdent,  in  the  Britifh  Mufeum. 


V. 


Experiments  and  Obfervations  on  the  Heat  and  Cold  produced  by 
the  Mechanical  Condenfation  and  Rarefaction  of  Air*.  By 
John  Dalton. 


Well  known  If  a  thermometer  be  inclofed  in  a  receiver  and  the  air  fud- 
fafts  that  the  denly  condenfed,  the  thermometer  rifes  a  few  degrees  above 
rifes^ncon^  the  temperature  of  the  atmofphere  ;  and  if  the  air  be  exhaufted 
denfed  and  falls  from  a  receiver  incloling  a  thermometer,  the  mercury  finks  a 
few  degrees  immediately;  but  in  both  cafes  after  fome  time  it 
refumes  its  former  ftation.  Thefe  fadts  are  well  known  to 


In  rarefied  air. 


philolophers  of  the  prefent  age,  but  they  do  not  all  agree  in 
the  explanation  of  them.  Thinking  the  fubjedt  worthy  of  elu¬ 
cidation,  I  was  induced  to  inftitutea  feries  of  experiments  for 
the  purpofe,  which  I  apprehend  have  led  to  a  clear  demon- 
ftration  of  the  caufe  of  the  phenomena,  and  moreover  makes 


2 


the 
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the  faCts  them  (elves  appear  in  a  fomewhat  different  point  of 
view  from  what  they  are  feen  in  at  the  firft  moment. 

One  circumffance  is  very  remarkable,  that  whether  the  This  rife  and 
mercury  rifes  or  falls  in  thefe  inftances,  it  is  done  very  rapidly  ; ^  are  uery  r*~ 
whereas  in  the  open  air,  if  a  thermometer  be  only  two  or  three 
degrees  above  or  below  the  temperature,  it  mows  very  (lowly. 

This  feems  to  have  (uggeffed  to  every  one  the  idea,  that  the  whence  it  was 
elafficity  of  the  glals  bulb  of  the  thermometer  has  a  principal  ^ om° ^ rt r 
(hare  in  producing  the  effeCt,  bv  caufing  the  bulb  to  yield  a  the  glafs  bulb  j 
little  to  the  preffiire  of  the  air.  It  has  however  been  found 
upon  trial  that  the  fame  effe&s  take  place  whether  the  thermo¬ 
meter  is  fealed  or  not.  My  experiments  accord  with  this,  hav-butit  happens 
ing  made  a  thermometer  and  left  it  unfealed  for  the  exprefs  fealed  or 

purpofe  ;  in  all  the  experiments  with  condenfed  and  rarefied  not. 
air,  there  w'as  no  fenfible  difference  obferved  to  arile  from  the 
inequality  of  prefi’ure  on  the  external  and  internal  furfaces  of 
the  bulbs,  the  fealed  and  open  thermometers  varying  the  fame 
in  kind  and  alfo  in  degree,  except  from  circumffances  to  be 
noticed  hereafter. 

It  being  certain  then  that  a  real  change  of  temperature  takes  Confeq.  areal 

place,  it  remained  to  determine  the  quantity  and  manner  Gf  ctla:  Se  or  tem* 

1  .  *  J  perature  takes 

that  change.  Having  chofen  a  fmall  and  confequently  fenfi-  piace. 
ble  thermometer,  with  a  fcale  of  degrees  fufficiently  large  to 
admit  of  diftingui thing  one  tenth  of  a  degree,  I  proceeded  to 
afeertain  feveral  faCts  experimentally. 

EXPERIMENT  1. 

Took  a  receiver,  the  capacity  of  which  was  about  120  cu- Exp.  T.  A  very 

bic  inches,  and  fufpended  the  thermometer  with  its  clear  bulb  fmal1  thermome- 
,  i  r  •  .  i  •  i  it  ter  in  a  fmall 

m  the  central  part  of  it ;  then  letting  the  whole  acquire  the  receiver  fell  by 

temperature  of  the  room,  which  was  without  a  fire,  I  ex-  exhauftion,  and 

hauffed  the  air  and  afterwards  reffored  it,  marking  the  effeCts  Very}uddenlj , 

upon  the  thermometer.  The  medium  of  feveral  trials  nearly 

agreeing  with  each  other  was  as  under  : 

The  thermometer  in  the  air  of  the  room  Rood  at  -  36°. 8 

. . .  funk  upon  exhauftion  to  -  -  -  34-  .7 

- rofe  when  the  air  was  reffored  to  38  .9 

The  fuddennefs  of  the  fall  and  rife  puzzled  me  mod  :  after 
refie&ing  upon  it  for  fome  time,  1  conjectured  that  the  real 
change  of  temperature  of  the  air  or  medium  was  much  greater 
Vol.  Ill, — November,  1802.  M  than 


I 


EXPERIMENTS  ON  HEAT  AND  COLD. 


whence  it  was 
inferred,  that 
the  real  change 
of  temperature 
was  very  great; 
but  not  very  ef¬ 
fect:  ive  becaufe 
fo  momentary. 


i 


% 


Exp.  2.  A  large 
and  a  fmall  ther¬ 
mometer  were 
cooled  diffe¬ 
rently. 


than  the  thermometer  indicated,  but  that  the  inequality  ex¬ 
ited  only  for  a  few  feconds  of  time,  becaufe  the  receiver,  Sic. 
immediately  impart  heat  to  or  abftra6t  it  from  fo  lmall  a  quan¬ 
tity  of  air  as  120  cubic  inches,  which  are  only  equal  to  40 
grains  in  weight.  The  phenomena  of  the  thermometer  feemcd 
very  well  to  accord  with  tha  fuppofition  of  great  heat  or  cold 
acting  upon  it  for  a  few  feconds  only. 

,  EXPERIMENT  2. 

Purfuing  this  idea,  I  imagined  that  if  fwro  thermometers 
whofe  bulbs  were  very  unequal  in  magnitude  wrere  inclofed 
together,  the  fmaller  bulb  ought  to  give  the  greater  variation  : 
accordingly  I  inclofed  tw  o,  the  diameters  of  their  bulbs  being 
.35  and  .65  of  an  inch  refpeftively  ;  and  having  exhaufted  the 
air  and  reftored  it  again  repeatedly  in  fucceflion,  and  found  a 
mean  of  the  variations,  that  of  the  fmall  bulb  w’as  2°. 8,  and 
that  of  the  large,  2°. 2. 


EXPERIMENT  3. 

Exp.  3.  And  Repeated  the  exhauftion  wri(h  the  fmall  thermometer  in- 
the  fame  therm.  i0^ed  jn  three  different  circumftances  fucceflively ;  1ft  with 
the  more  remote  the  bulb  in  the  centre  of  the  receiver  ;  2d  with  the  bulb  rell- 
from  conductors  j  on  the  wet  leather  of  the  plate;  and  3d  with  the  bulb 

refting  againft  the  fide  of  the  receiver. 


lft  Cafe — Reduced  by  exhauftion  *  -  -  2°. 45 

2d  Cafe  -  -  -  -  -  2  .15 

3d  Cafe  -----  -  1  .2 

1ft  Cafe — Raifed  by  reftoring  the  air  -  -  4  .05 

2d  Cafe . 2  .25 

3d  Cafe  -  -  -  -  -2.8 


EXPERIMENT  4. 


Exp.  4.  A  cubic 
inch  of  water 
was  fcnfibly 
cooled. 


From  all  which 
it  follows  that 
the  real  change 
was  much 


Inclofed  a  wrine  glafs  with  about  a  cubic  inch  of  Water  in 
it,  containing  the  bulb  of  a  thermometer,  in  a  receiver  ;  and, 
exhau fling  the  air,  the  thermometer  funk  half  a  degree  fud- 
denly,  and  then  continued  ftationarv  ;  upon  reftoring  the  air 
it  fuddenly  rofe  half  a  degree. 

All  thefe  experiments  confirmed  my  conjecture  of  a  muefy 
greater  degree  of  heat  and  cold  being  produced  in  thefe  cafes 
than  the  thermometer  points  out,  but  that  its  continuance  is 

fo 
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fo  fliort  as  not  to  effed  a  material  change  in  the  temperature  greater  than 
of  the  mercury.  The  following  experiments  were  made  to 
afcertain  what  may  be  the  real  degree  of  heat  and  cold  gene¬ 
rated  in  thofe  operations. 


EXPERIMENT  5. 


The  fame  receiver  and  fmall  thermometer  as  above  being  Exp.  5.  The 

ufed,  I  found  the  exhauftion  was  effeded  by  working  yie  time  of  fubh- 

^  dence  much  lefc 

purnp  one  minute.  The  thermometer  funk  nearly  2°  in  the  than  0f  fubfe- 
firft  half  minute,  and  the  remainder,  a  few  tenths  of  a  degree,  qu-nt  rife  in  the 
in  the  latter  half  minute.  The  operation  being  flopped,  andvav'uum’ 
things  remaining  in  the  fame  flate,  it  required  fome  minutes 
of  time  before  the  thermometer  recovered  one  degree  of  the- 
heat  loft.  Upon  opening  the  cook,  the  receiver  filled  with 
air  in  five  leconds,  and  the  greateft  velocity  of  the  rifing  mer¬ 
cury  was  about  the  end  of  that  time.  The  rifing  continued  and  the  time  of 
for  30  or  40  feconds  from  its  commencement,  but  ~  of  fhe  J^jonof  th™ 
effed  were  produced  in  the  firft  10  feconds.  The  greateft  external  air 
velocity  of  the  rifing  mercury  is  1°  in  3i  feconds.  After  the  JJ^jjVfubfc-1* 
thermometer  had  attained  its  utmoft  height,  it  began  to  fall  quent  fall, 
again  at  the  rate  of  of  a  degree  in  a  minute. 


EXPERIMENT  6. 


Took  the  fame  thermometer  and  heated  it  to  50°  above  the 
temperature  of  the  air,  then  let  it  be  cooled  by  the  medium  of 
air,  and  it  began  to  fall  at  the  rate  of  1°  in  3|  feconds. 

The  two  lall  experiments  feem  to  prove  that  when  air  is  let 
in  to  the  receiver  in  the  ordinary  way,  an  increafe  of  tempera¬ 
ture  of  50°  is  produced  in  the  medium  within  the  receiver  for  3- 
feconds.  This  high  temperature  is  reduced  in  a  few  feconds  by 
the  receiver  and  furrounding  bodies,  to  their  own  temperature. 

EXPERIMENT  7. 

On  condenfed  Air. 

Took  a  large  fpherical  glafs  receiver,  the  capacity  of  which 
was  fomething  more  than  twice  that  of  the  former  (above  one 
gallon),  and  lufpended  a  thermometer  in  the  centre  of  it,  of  a 
larger  bulb  than  that  before  ufed  ;  the  receiver  had  a  brals  cap 
and  ftop-cock  adapted  to  it:  then  doubled  the  denfity  of  the 
air  within  it  by  a  condenfer.  The  thermometer  role  2°  or 
more.  JLet  out  the  air  fuddenly  and  the  thermometer  imme- 

M  2  diatelv 


Exp.  6.  By 

beating  the 
thermometer  and 
letting  it  cool  in 
the  air,  it  was 
found  that  an 
elevation  of  5C<> 
was  required  to 
produce  as  rapid 
an  effett  as  in 
the  former  ex¬ 
periment. 

Such  therefore 
was  the  real  rife. 


Exp.  7.  Ther¬ 
mometer  in  con¬ 
denfed  air  rofe 
fuddenly  when 
the  air  was  let 
in. 
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diately  funk  each  time  from  3°  to  3°. 5  ;  at  the  fame  time  an 
exceedingly  denfe  mi  ft  was  produced  in  the  receiver,  which 
foon  fubtided. 

Sufpedting  that  aqueous  vapour ,  which  always  cxifts  in  the 
atmofphere,  and  is  liable  to  aftume  the  liquid  or  aerial  form 
according  to  circumftances,  might  be  the  principal  agent  ill 
the  production  of  heat  and  cold  by  condenfation  and  rarefac¬ 
tion,  I  thought  that  an  increafe  of  it  might  produce  a  greater 
effeCt,  and  that  cold  air,  which  contains  lels  vapour,  might 
have  a  lels  effect.  The  reverfe  however  was  the  faCt,  as  ap* 
pears  by  the  following. 


EXPERIMENTS  U  and  9. 


Exp.  8  and  9. 
Thefe  effedts 
did  not  arife 
from  the  water 
lufpended  in  the 
air. 


For  the  change 
was  Jefs  when 
the  vapours 
were  moft  abun¬ 
dant. 


This  might  be 
inferred  from 
the  known  the- 

ery. 


W  V 

In  a  cold  morning  laft  winter  when  the  air  was  clear  and 
the  thermometer  without  ftood  at  20®,  I  took  the  receiver  and 
condenfer  into  the  open  air,  and  let  them  ftand  for  15  minutes 
to  acquire  its  temperature;  then  repeatedly  condenfed  the  air 
to  a  double  denlity,  and  fuddenly  liberated  it  again.  On  a 
medium  of  five  trials  the  mercury  fell  3°. 3  on  opening  the 
cock.  The  vapour  precipitated  was  whiter  than  ufual  and 
not  nearly  fo  denfe. 

Again,  took  the  receiver  and  condenfer  into  a  dyer’s  ftove 
where  the  temperature  was  about  100°,  and  the  air  abounded 
with  vapour  in  a  tranlparent  Hate  :  alter  fotne  time,  condenfed 
the  air  and  liberated  it  as  before,  when  on  a  medium  of'  live 
trials  the  mercury  funk  only  3°,  and  a  ver)  copious  milt  was 
precipitated,  lo  denfe  that  one  could  but  juft  diftingmfh  the 
degree  of  the  thermometer  through  it. 

Thefe  experiments  fliew  that  the  greater  the  quantity  ol 
vapour  condenfed  the  lefs  is  the  change  of  temperature  ;  and 
that  eonfequently,  if  air  was  entirely  free  from  vapour,  the 
change  of  temperature  would  be  a  maximum.  Indeed  this  is 
clearly  confident  with  the  known  law,  that  when  vapour  is 
condenfed,  heat  is  given  out.  Any  procefs  to  cool  the  air 
muft  be  retarded  by  the  condenfation  of  part  of  the  vapour  it 
contains.  Suppofe  for  inftanee  that  a  portion  of  the  atmol- 
phere  contained  ^  of  its  weight  of  aqueous  vapour,  and  that 

of  this  vapour  were  condenfed  by  50°  of  cold  ;  that  is, 
of  the  whole  elaftic  mafs  was  converted  into  water  ;  then  the 
heat  given  out  would  be  fufficient  to  raife  the  temperature  of 
the  remaining  mafs  of  air  and  vapour  6  or  3°,  which  fufti- 

ciently 
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ciently  accounts  for  the  final  1  difference  obferved  in  the  refults 

J 

Upon  warm  vapoury  air  and  cold  dry  air.  Hence  vapour, 
far  from  producing  the  change  of  temperature  in  queflion, 
tends  to  diminifn  the  effe<5t. 

If  any  doubt  remained  with  me  refpefting  the  real  change 
of  temperature  that  takes  place  in  the  operations  related  above, 
it  was  completely  removed  by  the  refults  of  the  two  following 
experiments. 

EXPERIMENT  10. 


Inclofed  a  fmall  graduated  glafs  tube  of  ~  of  an  inch  inter¬ 
nal  diameter,  and  10  inches  long,  with  a  (hort  column  of 
mercury  in  it,  in  the  large  receiver;  the  tube  was  fealed  at 
one  end  and  open  at  the  other,  fo  that  a  portion  of  given  ca¬ 
pacity  was  confined  by  the  mercurial  column,  which  was  near 
the  open  end  of  the  tube,  and  fubjeft  to  rife  or  fall  by  any 
variation  of  elaflieity  of  the  air  on  either  fide,  being  a  proper 
manometer  :  then  doubled  the  denfity  of  the  air  in  the  re¬ 
ceiver,  and  opening  the  flop-cock,  the  mercurial  column  foon 
ran  up  to  its  former  flation,  but  inflantly  turning  the  cock 
again,  the  mercurial  column  returned  or  fell  down  gradually 
for  5  or  lOfeconds,  to  the  amount  of  nearly  of  the  whole 
aerial  column,  and  then  became  flationary.  Again  opening 
the  cock,  a  quantity  of  air  rallied  out,  and  the  mercury 
refumed  its  original  flation.  Thefe  effefts  were  always  the 
fame,  on  a  repetition  of  the  experiment. 

EXPERIMENT  II. 

Let  the  mercurial  column  of  the  manometer  down  by  a 
wire  to  |  of  the  length  of  the  tube  from  the  fealed  end  ;  then 
exhaufted  |  of  the  air  from  the  receiver,  which  was  feen  by 
the  mercury  rifing  to  the  top  of  the  tube ;  and  upon  opening 
the  cock  the  mercury  fell  to  its  former  flation,  but  then  fud- 
denly  turning  the  cock,  the  mercury  gradually  rofe  for  the 
fpace  of  .5  or  10  feconds  to  more  than  °f  ds  original  height 
above  the  flationary  point,  and  remained  there  till  the  cock 
was  opened  :  after  which  it  refumed  its  proper  flation. 

The  phenomena  in  the  two  laft  experiments  can  be  ex¬ 
plained  only  on  the  following  principle: — The  air  in  the  re¬ 
ceiver  and  in  the  manometer  is  fubje6t  to  a  like  degree  of 
rarefadion  and  condenfation  in  thole  experiments,  or  nearly 

fo. 


A  fmall  mano¬ 
meter  was  in¬ 
clofed  ; 


the  denfity  of 
the  furrounding 
air  was  doubled  ; 
then  reftored  by 
a  momentary 
communication 
from  without. 
The  manometer 
was  affected  as 
if  the  ait  in  the 
receiver  had 
gradually  ab- 
forbed  heat  and 
become  more 
elaftic. 

Exp.  ii.  The 

manometer  as 
before,  but  ia  . 
rarefied  air  : 


The  air  let  in 
fhowed  figns  of 
giving  out  heat. 


Fuller  explana¬ 
tion.  1  he  air 
in  the  manome¬ 
ter  recovers  the 
common  tempo 
ratute  fooner 
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than  that  in  the  fo.  When  the  equilibrium  of  heat  in  the  air  is  difturbed  by 

receiver  :  the  operations  of  condenfation  and  rarefadion,  it  is  reftored  in 

whence  in  the  * 

former  cafe  the  the  manometer  inflautly  by  reafon  of  the  contiguity  of  the  glafs 
gradual  heating  to  the  air  ;  but  in  the  large  receiver  it  requires  a  fenfible  time 

receiver' renders  of  KXfeConds  or  more  to  reftore  the  equilibrium  throughout 
its  preflure  from  the  whole  internal  capacity.  It  is  this  refloration  that  in- 

on^ the'rl-rtuij^:  creafes  or  diminifhes  the  elafticity  of  the  air  confined  in  the 
and  the  contrary  receiver,  and  thereby  caufes  the  retrogradation  of  the  mercu- 
cafe16  °thCr  rial  c°lurnn*  Now  I  have  found  by  former  experiments,  that 
a  change  of  50°  in  temperature  effects  a  change  of  -~q  nearly, 
in  the  capacity  or  bulk  of  air.  It  follows  therefore  that  in  the 
cafe  of  refioring  the  equilibrium  in  condenfed  air,  about  50° 
of  cold  is  propuced ;  and  in  letting  in  air  to  an  exhaufted  re¬ 
ceiver  fomething  more  than  50°  of  heat  is  produced.  The 
fmall  difference  feeras  to  arile  from  this,  that  the  condenfation 
of  vapour  in  the  former  cafe  diminijhes  the  effed,  and  in  the 
latter,  if  any  there  be,  incrcafes  the  effect,  that  would  arife 
from  operating  upon  purely  dry  air. 

Th«  theory  of  The  experiments  and  obfervations  hitherto  related  go  prin- 
relbVn^theVif-  cTa^y  to  ^certain  fads  without  any  reference  to  the  theory 
fercnce  of  capa-  of  them  :  This  however  maybe  given  in  a  few  words,  and  is 


city  of  air  for 
heat}  viz.  lefs 
the  greater  tbt 
dtnfvy. 


the  fame  that  is  afcribed  to  Mr.  Lambert  by  Meffrs,  Saulfure 
and  Pidet  and  by  them  adopted.  H«  conceives  that  a  va¬ 
cuum  has  its  proper  capacity  for  heat,  the  fame  as  air,  or  any 
other  fubffance ;  and  that  the  capacity  of  a  vacuum  for  heat 
is  greater  than  that  of  an  equal  volume  of  atmofpherical  air  ; 
alfo  that  the  denfer  air  is,  the  lefs  is  its  capacity  for  heat :  upon 
thefe  principles  the  phenomena  are  eafily  referable  to  that 
qlafs  qf  chemical  fads  where  heat  and  cold  are  generated  by 
the  mixture  of  two  different  bodies.  If  this  theory  be  right, 
and  I  think  there  is  little  doubt  of  it,  we  may  hence  be  led 
experiments  may  a  train  of  experiments,  by  which  the  abfolute  capacity  of 

be  inftituted  on  ,  ,  \  .  ....  ,  J 

the  capacities  of  a  vacuum  tor  neat  may  be  determined  ;  and  Iikewile  the  ca- 
clatfic  fluids.  pacities  of  the  different  gafes  for  heat,  by  a  method  wholly 
new  ;  but  this  muft  be  left  to  future  invefiigation. 


Whence  new 
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VI. 


An  Account  of  a  Method  of  copying  Paintings  upon  Glafs,  and  of 
making  Profiles  by  the  Agency  of  Light  upon  Nitrate  of  Silver. 

Invented  by  T.  Wedgwood,  Ejlj.  With  Obfervations  by 

H.  Davy.  From  the  Journals  of  the  Royal  Jnfiitution, 

I.  170. 

White  paper,  or  white  leather,  moiffened  with  folution  White  paper, 

of  nitrate  of  filver,  undergoes  no  change  when  kept  in  a  dark  ^c*  wetted  Wlfh 

®  ®  .  r.  nitrate  of  filver, 

place ;  but,  on  being  expofed  to  the  day-light  it  (peedily  becomes  black  by 
changes  colour,  and,  after  paffing  through  different  (hades  of1'^5 
grey  and  brown,  becomes  at  length  nearly  black. 

The  alterations  of  colour  take  place  more  fpeedily  in  pro-  with  different 
portion  as  the  light  is  more  intenfe.  In  the  direct  beams  of  the  fpe5d  as  che  llg^t 
fun,  two  or  three  minutes  are  fufficient  to  produce  the  full  2  minutes  in 
effect.  In  the  fhade  feveral  hours  are  required,  and  light  tranf-  funfhine. 
mitted  through  different  coloured  glaffes,  acts  upon  it  with 
different  degrees  of  intenfity.  Thus  it  is  found  that  red  rays.  Coloured  rays 
or  the  common  fun-beams  paffed  through  red  glafs,  have  very  Tntenfiries" 
little  action  upon  it :  yellow'  and  green  are  more  efficacious  ; 
but  blue  and  violet  light  produce  the  mod  decided  and  power¬ 
ful  effects*. 

The 


*  The  fa6ts  above  mentioned  are  analogous  to  thofe  obfervedlong 
ago  by  Scheele,  and  confirmed  by  Senebier.  Scheele  found,  that  in 
the  prifmatic  fpe&rum,  the  effect  produced  by  the  red  rays  upon  mu¬ 
riate  of  filver  was  very  faint,  and  fcarcely  to  be  perceived  ;  whilft  it 
was  fpeedily  blackened  by  the  violet  rays.  Senebier  dates,  that 
the  time  required  to  darken  muriate  of  filver  by  the  red  rays,  is  20 
minutes,  by  the  orange  12,  by  the  yellow  5  minutes  and  30  feconds, 
by  the  green  37  feconds,  by  the  blue  29  feconds,  and  by  the  violet 
only  15  feconds. — Senebier  fur  la  Lumiere ,  Vol.  III.  p.  199. 

Some  new  experiments  have  been  lately  made  in  relation  to  this 
fubjeft,  in  confequence  of  the  difeoveties  of  Dr.  Herfchel  concern¬ 
ing  the  invifible  heat-making  rays  exifting  in  the  folar  beams,  by 
Meffrs.  Ritter  and  Bockmann  in  Germany,  and  Dr.  Wollafton  in 
England. 

It  has  been  afeertained  by  experiments  upon  the  prifmatic  fpec- 
trum,  that  no  effects  are  produced  upon  the  muriate  of  filver  by  the 

.  invifible 
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Jdence  the  light 
that  pafles 
through  a  paint¬ 
ing  on  glafs  will 
taufe  various 
tinges  on  the 
paper,  & c.  and 
iffbrd  a  copy  $ 


or  profiles  may 
be  taken  from 
lhadows. 


The  tinge  is, 
permanent. 


The  copies  thus 
made  are  change¬ 
able  by  day¬ 
light  j 


The  eonfideration  of  thefe  fatts  enables  us  readily  to  under¬ 
hand  the  method  by  which  the  outlines  and  fhades  of  paintings 
on  glafs  may  be  copied,  or  profiles  of  figures  procured,  by 
the  agency  of  light.  When  a  white  fur  face,  covered  with 
folution  of  nitrate  of  filver,  is  placed  behind  a  painting  on 
glafs  expoled  to  the  folar  light ;  the  rays  tranfmitted  through 
the  differently  painted  furfaces  produce  diftin<5t  tints  of  brown 
or  black,  fenfibly  differing  in  intenfity  according  to  the  fhades 
of  the  pi6hire,  and  where  the  light  is  unaltered,  the  colour  of 
the  nitrate  becomes  deepeft. 

When  the  fiiadovv  of  any  figure  is  thrown  upon  the  prepared 
furface,  the  part  concealed  by  it  remains  white,  and  the  other 
parts  fpeedily  become  dark. 

For  copying  paintings  on  glafs,  the  folution  fhould  be  ap¬ 
plied  on  leather ;  and,  in  this  cafe,  it  is  more  readily  a6ted 
upon  than  when  paper  is  ufed. 

After  the  colour  has  been  once  fixed  upon  the  leather  or 
paper,  it  cannot  be  removed  by  the  application  of  water,  or 
water  and  foap,  and  it  is  in  a  high  degree  permanent. 

The  copy  of  a  painting,  or  the  profile,  immediately  after 
being  taken,  must  he  kept  in  an  obfeure  place.  It  may 
indeed  be  examined  in  the  (hade,  but,  in  this  cafe,  the 
expofure  fhould  be  only  for  a  few  minutes ;  by  the  light  of 
candles  or  lamps,  as  commonly  employed,  it  is  not  fenfibly 
affe£ted. 


md  this  imper-  No  attempts  that  have  been  made  to  prevent  the  uncoloured 

yet^been'reme0-  Parts  the  copy  or  profile  from  being  aFted  upon  by  light, 
died.  have  as  yet  been  fuccefsful.  They  have  been  covered  with  a 

thin  coating  of  fine  varnifh,  but  this  has  not  dettroyed  their 
fufeeptibility  of  becoming  coloured  ;  and  even  after  repeated 
wafhings,  fufficient  of  the  active  part  of  the  faline  matter  will 
ftill  adhere  to  the  white  parts  of  the  leather  or  paper,  to 
caufe  them  to  become  dark  when  expofed  to  the  rays  of 
the  fun. 

Copies  of  tex-  Befides  the  applications  of  this  method  of  copying  that 
turei  thus  made.  j^ave  been  juft-  mentioned,  there  are  many  others.  And  it 


invifible  heat-making  rays  which  exift  on  the  red  fide,  and  which 
are  leaft  refrangible,  though  it  is  powerfully  and  diftin&ly  affe&ed 
in  a  fpace  beyond  the  violet  rays  out  of  the  vifible  boundary.  See 
Annalen  der  Fhyjxk ,  fiebenter  Band ,  527. — D. 

4* 


will 


METHOD  OF  COPYING  PAINTINGS  UPON  GLASS. 


1 69 


will  be  'ufeful  for  making  delineations  of  all  fuch  objects  as 
are  potfetfed  of  a  texture  partly  opaque  and  partly  tranfpa- 
rent.  The  woody  fibres  of  leaves,  and  the  wings  of  infeds, 
may  be  pretty  accurately  reprefented  by  means  of  it,  and  in 
this  cafe  it  is  only  neceflary  to  caufe  the  dired  folar  light  to 
pafs  through  them,  and  to  receive  the  fhadows  upon  prepared 
leather. 

When  the  folar  rays  are  paffed  through  a  print  and  thrown  Prints  not  very 
upon  prepared  paper,  the  unfhaded  parts  are  (lowly  copied 
but  the  lights  transmitted  by  the  (liaded  parts,  are  feldom  fo 
definite  as  to  form  a  diftind  refemblance  of  them  by  producing 
different  intend  ties  of  colour. 

The  images  formed  by  means  of  a  camera  obfcura,  have  The  images  of 
been  found  to  be  too  faint  to  produce,  in  any  moderate  time,^^^aa^. 
an  effed  upon  the  nitrate  of  filver.  To  copy  thefe  i mages procefs, 
was  the  firfi:  objed  of  Mr.  Wedgwood,  in  his  refearches  on 
the  fubjed,  and  for  this  purpofe  he  firff;  ufed  the  nitrate 
of  filver,  which  was  mentioned  to  him  by  a  friend,  as  a 
(ubffance  very  fenfible  to  the  influence  of  light;  but  all  his 
numerous  experiments  as  to  their  primary  end  proved  un- 
fiiccefsful. 

In  following  thefe  procefles  I  have  found,  that  the  images  ofThofe  from  the 
ftnall  objeds,  produced  by  means  of  the  folar  microfcope,  may  ar^beT^0^^ 
be  copied  without  difficulty  on  prepared  paper.  This  will 
probably  be  a  ufeful  application  of  the  method  ;  that  it  may  be 
employed  fuccefsfully  however,  it  is  neceflary  that  the  paper 
be  placed  at  but  a  fmall  diffance  from  the  lens. 

With  regard  to  the  preparation  of  the  folution,  I  haveTo  make  tho 
found  the  belt  proportions  thofe  of  1  part  of  nitrate  to  aboiit^oiutlon* 

10  of  water.  In  this  cafe,  the  quantity  of  the  fait  applied 
to  the  leather  or  paper,  will  be  fufficient  to  enable  it  to  be¬ 
come  tinged,  without  affeding  its  compolition,  or  injuring  its 
texture. 

In  comparing  the  effeds  produced  by  light  upon  muriate  ofThe  muriate  is 
filver,  with  thofe  produced  upon  the  nitrate,  it  (eemed  evident,  nitrate ^to^c- 
that  the  muriate  was  the  mod  fufceptible,  and  both  were  morelicacy, 
readily  aded  upon  when  moilt  than  when  dry,  a  fad  long  ago 
known.  Even  in  the  twilight,  the  colour  of  moift  muriate  of 
filver  fpread  upon  paper,  (lowly  changed  from  white  to  faint 
violet;  though  under  fimilar  circumffances,  no  immediate  al¬ 
teration  was  produced  upon  the  nitrate. 
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The  nitrate,  however,  from  its  folubility  in  water,  poffeffes 
an  advantage  over  the  muriate  :  though  leather  or  paper  may, 
without  much  difficulty,  be  impregnated  with  this  laft  lub- 
flance,  either  by  diffufmg  it  through  water,  and  applying  it  in 
this  form,  or  by  immerfing  paper  moiftened  with  the  folution 
of  the  nitrate  in  very  diluted  muriatic  acid. 

To  thofe  perfons  not  acquainted  with  the  properties  of  the 
falts  containing  oxide  of  filver,  it  may  be  ufeful  to  hate,  that 
they  produce  a  Pain  of  fome  'permanence,  even  when  mo¬ 
mentarily  applied  to  the  lkin,  and  in  employing  them  for  moif- 
tening  paper  or  leather,  it  is  necelfary  to  ufe  a  pencil  of  hair, 
or  a  brufli. 

Something  like  a  From  the  impoffibility  of  removing,  by  waffiing,  the  colour- 
may  ^perhaps^be  ing  maP-er  °f  the  felts  from  the  parts  of  the  furface  of  the  copy 
effected  here.  which  have  not  been  expofed  to  light,  it  is  probable  that,  both 
in  the  cafe  of  the  nitrate  and  muriate  of  filver,  a  portion  of  the 
metallic  oxide  abandons  its  acid  to  enter  into  union  with  the 
animal  or  vegetable  fubPance,  fo  as  to  form  with  it  an  infoluble 
compound.  And,  fuppofing  that  this  happens,  it  is  not  im¬ 
probable  but  that  fubftances  may  be  found  capable  of  depl  oy¬ 
ing  this  compound,  either  by  fimple  or  complicated  affinities. 
Some  experiments  on  this  fubjc&have  been  imagined,  and  an 
account  of  the  refults  of  them  may  poflibly  appear  in  a  future 
number  of  the  Journals.  Nothing  but  a  method  of  preventing 
the  unfhaded  parts  of  the  delineation  from  being  coloured  by 
expofure  to  the  day  is  wanting,  to  render  the  procefs  as  ufeful 
as  it  is  elegant. 
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but  is  lets  fo- 
luble. 


Caution. 
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Obferrations  and  Experiments  upon  Oxigenized  *  and  Hyperoxigen - 
ized  Muriatic  Acid ;  and  upon  fame  Combinations  of  the  Mu¬ 
riatic  Acid  in  its  Three  States.  By  Richard  Chenevix, 
Efq.  F.  R.  S.  M.  R.  I.  A.  From  the  Fhilofophical  Tran/ac- 
tionsfor  1802. 

When  Mr.  Berthollet  made  known  the  combination  of 
what  was  then  called  oxigenated  muriatic  acid  with  potadi, 
he  gave  as  his  opinion,  that  the  proportion  of  oxigen,  rela¬ 
tively  to  the  quantity  of  acid,  was  greater  in  the  fait  than  in 
uncombined  oxigenized  muriatic  acid.  This  conjecture  was 
fairly  founded  upon  the  obfervation,  that,  in  his  mode  of  pre¬ 
paring  this  fait,  a  large  portion  of  common  muriate  was  formed 
in  the  liquor,  along  with  the  hyperoxigenized  muriate.  The 
memoir  which  he  publithed  in  the  year  1788,  is  the  lad  with 
which  I  am  acquainted,  upon  this  fubjedt.  It  does  not  con¬ 
tain  any  thing  that,  confidering  the  accuracy  which  is  now 
required  in  experiments,  amounts  to  a  demondration  of  the 
relative  proportions  of  oxigen,  in  oxigenized  and  hyper¬ 
oxigenized  muriatic  acids.  Unfortunately,  this  chemid  has 
not  purfued  his  refearches  any  farther ;  although,  from  his 
own  words,  we  had  every  reafon  to  hope  that  they  would  have 
been  continued. 

In  the  Syftbne  des  Connoifances  Chimiques  of  Mr.  Fourcroy, 
we  dnd  a  fummary  of  the  experiments  that  had  preceded  the 
impredion  of  his  work,  together  with  the  following  fentence: 
**  Tous  les  muriates  furoxigenes  font  decompofds  par  les 
t(  acides,  fouvent  avec  une  violente  decrepitation,  avec  un 
u  ddgagement  de  vapeur  jaune  verdatre,  et  une  odeur  tres- 
“  forte.  Cette  vapeur  eft  de  veritable  acide  muriatique  fur- 
“  oxigend.  Elle  ed  lourde,  tombe  en  goutellettes  d'un  jaune 
vert,  et  forme  des  dries  comme  de  ldmile,  fur  les  corps  aux- 
“  quels  elle  adhere. ”  This  aflertion  carries  no  confirmation 


Inference  of 
Berthollet,  that 
the  fo  called  ox¬ 
igenated  muriate 
of  potato  con¬ 
tains  more  oxi¬ 
gen  than  is  in 
the  uncombined 
acid. 


Fourcroy’s  ac¬ 
count. 


*  I  have  preferred  this  word  to  oxigenated,  becaufe  ate  is  the  ap¬ 
propriate  termination  of  certain  falts  formed  by  acids  in  ic.  Some 
further  remarks  upon  this  fubje6k  will  be  made  in  a  work  now  in 
the  prefs,  intitled,  Remarks  upon  Chemical  Nomenclature. 

along 
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The  exiftence  of 
hyperox.  mur. 
acid  not  yet 
proved. 


New  obs.  and 
expts.  in  proof 
of  that  ftate. 


Order  of  narra¬ 
tive. 


Hyperox.  mur. 
of  potafh  over  a 
lamp  decrepi¬ 
tated,  melted, 
remained  in  fu- 
fion,  and  loft 


OBSERVATIONS  ON  MURIATIC  ACID. 

along  with  it ;  and  docs  not  amount  to  near  to  proof  as  the 
pofttion  of  the  former  chemift  :  fo  that,  in  fa£t,  the  exiftenc6 
of  hyperoxigenized  muriatic  acid,  and  of  its  combination  with 
potafh,  refts,  at  prefent  upon  the  conjecture  of  Mr  Berthollct  ; 
a  conjecture  however  which,  as  well  as  his  whole  diflertation 
upon  the  fubjeCt,  bears  all  the  marks  of  genius  which  fo  ltrongly 
characterife  every  production  of  that  fagacious  philofopher. 
Some  notice  has  been  taken  of  other  faline  combinations, 
formed  by  caufing  a  current  of  oxigenized  muriatic  acid  to 
pals  through  f'olutions  of  the  alkalis,  or  earths,  or  by  otherwife 
combining  them.  Meff.  D’Olfus,  Gadolin.  Van-Mons, 
Lavoifier,  and  others,  have  ftightly  mentioned  fome  of  thefe 
combinations.  But,  writh  the  exception  of  Mr.  Berthollet,  I 
know  of  no  chemift  who  has  approached  fo  near  to  the  real 
ftate  of  the  combination  of  muriatic  acid  and  oxigen  with  pot- 
afh,  as  Mr.  Hoyle,  of  Manchefter.  The  true  nature  of  this 
fait,  however,  is  one  of  thofe  things  which  many  perfons  have 
credited  without  proof;  and  which  many  others  have  been  on 
the  eve  of  difeovering. 

I  fhall  now  proceed  to  lay  before  the  Society,  an  account  of 
the  obfervations  and  experiments  which  have  led  me  to  con¬ 
clude,  that  muriatic  acid  does  exift  in  the  form  of  oxigenized 
and  hyperoxigenized  muriatic  acid,  as  announced  in  the  title 
of  the  prefent  communication  ;  and  that,  in  either  ftate,  it  is 
capable  of  entering  into  faline  combinations. 

With  this  view,  I  fhall  deferibe, 

IJ't,  The  means  by  which  1  think  I  have  fucceeded,  in  afeer- 
taining  the  conftituent  parts,  as  well  as  the  proportions,  in 
oxigenized  and  hyperoxigenized  muriatic  acid. 

2 dly,  I  fhall  mention  fome  of  the  combinations  of  the  muria¬ 
tic  acid,  in  its  three  ftates. 

In  treating  upon  the  firft  of  thefe  objects,  I  muft  in  fome 
meafure  anticipate  the  fecond ;  and  muft  fuppofe  fome  things 
known,  which  are  hereafter  to  be  deferibed.  This  inconve¬ 
nience  is  inevitable  j  as  the  natural  order  of  things  leads  me  to 
treat  of  the  acid,  before  I  confider  the  bodies  into  the  compoft- 
tion  of  which  it  enters. 

I  expofed  to  the  heat  of  a  lamp,  100  grains  of  hyperoxige¬ 
nized  muriate  of  potafh.  It  decrepitated  gently,  and  in  a  fhort 
time  melted.  After  remaining  in  fufion  nearly  an  hour,  I 
allowed  it  to  cool ;  it  cfyftallized  as  formerly,  and  had  loft 

2,5  per 


I 
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2.5  per  cent.  I  increafed  the  heat  to  rednefs,  in  a  furnace.  0,025.  Red 

The  ialt  boiled  with  a  violent  efTervefcence,  .  and  rapid  dif- keat  caufed 

r  r  n  *  1  ,  •  ,  ,  .  .  .  eicape  of  gas  and 

engagement  or  galeous  fluid,  together  with  a  thin  ivhite  i0fs  0f  0,5. 

vapour,  and  then  funk  fuddenly  into  a  white  fpongy  mafs. 

The  lofs  of  weight  ufually  varied  from  42  to  48  or  50  per 

cent. 

I  put  100  grains  into  a  coated  glafs  retort,  luted  to  a  fmall  Diftillation  of 

1  r  01  t  •  ,  .  .  .  .  hyperox.  raur, 

and  perfectly  dry  receiver,  having  a  tube  communicating  with  0/  pPtafh, 
a  glafs  bell  in  the  pneumatic  tub.  The  fire  had  not  been 
lighted  very  long,  w'hen  a  flight  dew  began  to  line  the  infide 
of  the  receiver  ;  and,  as  foon  as  the  retort  was  nearly  red-hot,  afforded  oxigen  $ 
a  difengagement  of  gas,  fo  bidden  as  almoft  to  he  explofive, 
took  place.  A  quantity  of  thin  white  vapour  arofe,  which  af¬ 
terwards  was  depofited,  in  the  form  of  a  white  fublimate,  in  ' 
the  receiver  and  the  tube.  When  the  extrication  of  gas  had 
ceafed,  the  apparatus  was  allowed  to  cool.  The  gas,  with  the 
ufual  corrections  of  temperature  and  preffure,  meafured  112,5 
cubic  inches,  =  38,3  grains.  The  2,5  mentioned  above,  as  and  left  muriate, 
the  lofs  of  this  fait  at  a  low  heat,  were  water.  53,5  remained 
in  the  retort ;  and  the  white  fublimate  in  the  tube  and  receiver 
amounted  to  5. 

The  products  of  this  operation  were  therefore. 

Water  -  ,  -  -  2,5 

Oxigen  -  -  -  -  38,3 

Salt  in  the  tube  and  receiver  -  5 

.  Salt  remaining  in  the  retort  -  53,5 

99,3. 

To  find  the  proportions  of  oxigen  and  muriatic  acid,  in  hy- 
peroxigenized  muriatic  acid,  it  now  only  remains  to  determine 
the  fum  of  the  quantities  of  muriatic  acid,  contained  in  the  The  refidual 

53.5  of  the  retort,  and  the  5  of  the  tube  and  receiver.  The  mur'late  wasem- 

53,5  gave,  by  nitrate  of  filver,  a  precipitate  correfponding  to  p;tate  n;tr^gC^ 
18,21  ;  and  the  5,  a  precipitate  correfponding  to  1,76;  in  all,  silver,  and  its 
20  of  the  muriatic  acid.  Therefore,  38,3  of  oxigen,  and  20 

muriatic  acid,  combine  to  form  58,3  of  hyperoxigenized  mu-  from  the  prcci- 
riatic  acid  ;  or,  100  of  hyperoxigenized  muriatic  acid  contain,  P1^* 
within  a  fraction, 

Oxigen  -  -  -  65 

Muriatic  acid  -  -  35 


00. 


And 


m 

t 

The  hyperox. 
muriate  there¬ 
fore  contained 
nearly  I  part 
common  acid, 

2  pa.  ts  potato, 
and  2  parts  ox- 
igen. 


Muriates  lofe  a 
little  acid  by  ig 
nition. 


N 

To  determine 
the  oxigen  added 
to  conveit  mu¬ 
riatic  into  oxyg 
mur.  acid. 


i 


Ox.  mur.  acid 
gas  was  p2fled  in 
fucceilion 
through  ftrong 
folution  of  pot¬ 
ato,  weak  folu* 
tion  of  potato, 
and  fclu  ion  of 
carbonate  of  pot¬ 
ato. 

The  firft  bottle 
exhibited  cryf- 
tals  and  de¬ 
tained  all  the 
fulph.  or  mur. 
acid. 

The  fecond  bot¬ 
tle  received  on  y 
hyperox.  mur. 
acid,  and  con¬ 
tained  its  diflbl- 
ved  combination 
with  potato. 
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And  the  elements  of  hyperoxigenized  muriate  of  potafli,  fliould 

be  thus  ftated  : 

% 

Oxigen  -  3S,3  f  hyperox igeni zed 

Muriatic  acid  20  £  muriatic  acid 

Potafli  -  -  39,2 

Water  -  -  2,5 

100,0. 

It  may  be  obferved,  that  the  53,5  of  the  retort  did  not  yield 
the  lame  proportion  of  acid  as  the  5  of  the  tube  and  receiver. 
The  fad  is,  that  all  muriates  lofe  a  little  of  their  acid  at  a  red 
heat,  as  I  fliall  prefently  mention  more  particularly  ;  and  the 
fmall  lofs  was,  in  all  probability,  owing  to  a  portion  of  acid  dil- 
engaged  by  the  heat  to  which  the  fait  was  neceflarily  expofed 
during  the  operation. 

Having  thus  afeertained  the  proportion  of  oxigen  in  liyper- 
oxigenized  muriatic  acid,  by  means  of  its  combination  with 
potafli,  a  ready  method  occurred  to  arrive  at  the  knowledge  of 
that  contained  in  oxigenized  muriatic  acid.  For  this  purpole, 
I  difpofed  in  the  following  manner,  a  Woulfe’s  apparatus,  con- 
lifting  of  three  bottles,  and  conneded  with  the  pneumatic  tub. 
In  the  firfl:  bottle,  I  put  a  folution  of  potafli  *,  in  about  fix  parts 
of  water.  In  the  fecond,  a  folution  of  the  fame  ;  but  fo  dilute, 
as  that  no  part  of  the  fait,  which  might  be  formed,  fhould  cryf- 
tallize  during  the  operation.  About  twenty  parts  of  water  was 
the  proportion  there  employed.  In  the  third  bottle,  I  put  com¬ 
mon  carbonate  of  potafli.  Through  this  apparatus,  I  fent  a 
current  of  oxigenized  muriatic  acid,  difengaged  by  fulphuric 
acid,  from  a  mixture  of  muriate  of  foda  and  black  oxide  of 
manganefe,  in  the  well  known  manner.  Cryftals  of  hyper- 
oxigenized  muriate  of  potafli  were  formed  in  the  liquor  of  the 
lirft  bottle  ;  and,  as  long  as  they  remained,  I  was  certain,  from 
previous  experiment,  that  no  fulphuric  or  muriatic  acid  could 
pafs  into  the  fecond  bottle.  The  current  was  continued,  till 
the  liquor  of  that  bottle  contained  an  excels  of  acid.  The  car¬ 
bonate  of  potafli,  in  the  third  bottle,  abforbed  the  fuperabun- 
dant  vapours ;  and  the  pneumatic  apparatus  was  ready  to 
collect  any  gafes  that  might  be  evolved.  By  thefe  means,  I 

*  Whenever  potafli,  foda,  barytes,  an  acid,  an  alkali,  water,  or 
the  n  nnes  of  other  lubftances  are  ufed  without  an  epithet,  they  are, 
meant  to  denote  them  in  that  Hate  which  is  commonly  called  pure. 

obtained 
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obtained,  in  the  fecond  bottle,  afolution  of  whatever  fubflance  The  third  bottle 
might  refult  from  the  a6tion  of  potato  upon  hyperoxigenized  the  fu- 

muriatic  acid.  pours. 

I  took  a  portion  of  this  liquor,  which  I  (hall  call  entire  The  liquor  of 
liquor  *,  and  diftilled  it  to  drynefs  in  a  glafs  retort,  taking 
care  to  fcreen  it  from  light.  A  tube  from  the  receiver  commu-  diftillation,  but 
nicated  with  the  pneumatic  tub.  My  objeft  was  to  afcertain,  [^j^ed  fak 
whether  the  change  obferved  by  Mr.  Berthollet,  in  the  dittribu- 
tion  of  the  elements  of  oxigenized  muriatic  acid,  to  form,  with 
potalli,  a  (imple  and  a  hyperoxigenized  muriate,  really  took 
place  among  thofe  elements  themfelves,  independently  of  any 
abforption  of  oxigen  from  the  atmofphere,  or  extrication  of  it 
from  the  fait.  Nothing  but  fome  water,  and  a  few  inches  of 
the  dilated  air  of  the  velfels,  paffed  into  the  receiver  and  the' 
pneumatic  apparatus ;  and  I  found,  in  the  retort,  a  faline 
mafs  f,  perfectly  dry  and  cryftallized.  Hence  it  is  evident, 
that  the  fame  quantity  of  oxigen  as  that  formerly  contained  in 
the  oxigenized  muriatic  acid,  which  had  been  united  to  the* 
alkali,  to  form  the  total  mafs  of  fait,  was  now  condenfed,  in  that 
part  which  had  become  hyperoxigenized  muriate. 

To  afcertain  this  quality,  I  diffolved  100  grains  of  the  entire  100  grains  of 
fait  in  water,  and  precipitated  by  nitrate  of  filver.  I  thus  ob-  thiS/a,t  Precipi- 
tained  a  quantity  of  muriate  of  filver,  which,  by  proportions  filver  as  84 
previoufly  determined,  I  knew  to  correfpond  to  84  of  muriate  Srams  °*  ™urI- 

r  ,  ...  .  r  ate  of  potafli 

of  potato:  therefore,  16  were  hyperoxigenized  muriate  of  would  have  done. 

potaflit.  But,  according  to  the  proportions  eftablitoed  above  Therefore  16 

in  hyperoxigenized  muriate  of  potato,  16  of  this  fait  contain  6  Parts  were  hy- 

of  oxigen,  with  3,20  of  acid,  the  remainder  being  alkali  and  muriate. 

water;  and,  by  preliminary  experiments,  I  found  that  84  of 

muriate  of  potato  contained  27,88  of  muriatic  acid.  Therefore 

27, S8-f-3, 20=3 1,08  of  muriatic  acid,  with  6  of  oxigen,  or,  to 

reduce  it  to  the  quintal, 

*  I  am  well  aware  that,  upon  philofophical  principles,  this  appel¬ 
lation  is  obje&ionable ;  but,  for  the  fake  of  brevity,  I  have  ufed  it 
as  a  temporary  name  for  a  fubftance  which  has  only  a  relative  ex¬ 
igence  among  chemical  bodies. 

4  This  fait  I  fhall  call  entire  fait. 

J  I  mud  obferve  here,  that  hyperoxigenized  muriate  of  potafli 
does  not,  like  Ample  muriate,  decompofe  the  falts  of  filver.  This 
(hall  be  further  animadverted  upon,  and  proved,  in  its  proper  place. 


Muriatic 
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Muriatic  acid  -  *  84 

Oxigen  -  -  -Id 


1 00,  are  the  proportions 

which  combine  to  form  oxigenized  muriatic  acid. 

Confirmation  by  To  corroborate  this  evidence,  I  diddled  100  grains  of  the 
thftillmg  oft  the  intire  fait  mentioned  above;  and  obtained  nearly  16,5  cubic 
inches  of  oxigen  gas ;  which  as  accurately  correfponds  with 
the  trials  by  nitrate  of  filver,  as  can  be  expected  in  experiments 
of  this  nature. 

Companion  with  Mr.  Berthollet,  in  his  memoir  upon  oxigenized  muriatic 

gives,  it  I  underhand  him  rightly,  the  following  hate- 
ment  of  the  proportions,  and  of  the  means  by  which  he  ob¬ 
tained  his  refults.  He  expofed  to  the  light  of  the  tun,  50 
cubic  inches  of  water,  laturated  with  oxigenized  muriatic 
acid  ;  and  colluded  in  the  pneumatic  tub,  15  cubic  inches  of 
oxigen  gas.  I  here  negled  fractions ;  becaufe  our  refults  ap¬ 
pear,  at  lirft  hght,  to  differ  fo  widely  as  not  to  require  great 
accuracy  in  giving  their  comparative  hatement.  He  then  pre¬ 
cipitated,  by  nitrate  of  filver,  the  50  cubic  inches  of  liquor, 
which  had  become  fimple  muriatic  acid,  and  obtained  383 
grains  of  muriate  of  lilver.  But,  by  experiments,  I  found  that 
383  grains  of  muriate  of  filver  contain  65  of  muriatic  acid. 
Therefore,  65  of  muriatic  acid  combine  writh  15  cubic  inches* 
(=  8  grains)  of  oxigen,  to  form  73  of  oxigenized  muriatic 
acid.  But  73:8::  100  :  1 1,  or  nearly.  For  this  difference, 
however,  it  may  be  eafy  to  account.  Perhaps  Mr.  Berthol- 
let’s  50  cubic  inches  of  oxigenized  muriatic  acid,  contained 
originally  a  little  fimple  muriatic  acid  ;  and  he  fays  befides, 
that  he  fufpeds  all  the  oxigen  was  not  difengaged.  This  in¬ 
deed  is  mod  probable;  and  I  am  happy  that  I  can  reconcile 
the  proportions  which  I  have  found,  to  the  opinion  of  fo  fkilful 
a  chemifl. 

and  Cruick-  Mr.  Cruickfhank  likewife,  in  his  additional  Obfervations 
flunk.  upon  Hydrocarbonates,  has  ftated  that  2,3  parts  of  oxigenized 

muriatic  acid  contain  1  of  oxigen,  or  about  43,5  per  cent.  But 
this  able  chemifl,  to  whom  we  are  indebted  for  the  difeovery  of 
the  gafeous  oxide  of  carbon,  procured  his  oxigenized  muriatic 


*  Mr.  Bertholiet’s  proportions  are  in  the  old  French  weights  and 

menfures. 


acid 
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acid  by  a  peculiar  method,  which  I  (hall  notice  in  (peaking  of 
the  a&ion  of  acids  upon  hyperoxigenized  muriate  of  potalh. 

The  fubRance  he  obtained  was,  in  fa6t,  not  oxigenized  muriatic 
acid  gas,  but  a  mixture  of  that  gas  with  hyperoxigenized  mu¬ 
riatic  acid.  I  have  not  the  fmalleft  doubt  of  the  accuracy 
of  his  Ratement;  but,  being  the  proportion  of  a  mixture,  it 
in  no  way  contradicts  either  of  thofe  I  have  determined  in  this 
Paper. 

Before  I  difmifs  this  part  of  the  fubje6f,  I  vvifn  to  anticipate  There  was  no 
an  objection,  founded  upon  an  obfervation  of  Mr.  Berthollet,  ^xfgenTn 
which  may  be  made  to  the  above  experiments.  He  fays,  that  the  experiments, 
when  the  alkaline  folution  is  very  concentrate,  an  effervel- 
cence  takes  place  durin  thewhole  of  the  faturation,  and  for 
fome  days  afler  ;  and  this  effervefcence  he  attributes  to  the  ' 
cfcape  of  oxigen.  But  I  have  already  faid,  that  no  oxigen  gas 
was  difengaged  in  any  part  of  my  procefs ;  and  no  effervef¬ 
cence  took  place  in  any  of  the  bottles,  except  the  third ;  fo 
that  no  fuperabundance  of  oxigen  could  have  paffed  from  one  It  is  probable  the 

into  the  other,  nor  could  any  diminution  of  the  total  quantity  B^rthoUetwas^ 
have  been  produced.  By  repeating  the  experiments,  fome-  owing  to  carbo- 
times  with  a  folution  of  alkali,  and  fometimes  with  water  alone,  mcacid* 
in  the  firft  bottle,  I  obtained  the  liquor  in  the  fecond  bottle 
uniform  in  all  cafes.  Indeed,  as  potafli  prepared  in  Mr. 

BerthollePs  manner,  was  not  in  fuch  general  ufe  at  the  time 
lie  performed  his  experiments  as  at  prefent,  I  fufpect  that  a 
great  part  of  this  effervefcence  was  owing  to  a  difengagement 
of  carbonic  acid  from  the  alkali  . 

Having  thus  proved  the  difference  between  the  Rates  of  thefe 
two  acids,  I  lhall  now  proceed  to  the  combination  of  each  with 
falifiable  bafes. 

OXIGENIZED  MURIATES. 

As  many  properties  of  the  entire  liquor,  before  it  had  been  Whether  the  15- 
evaporated  to  dryness,  had  led  me  to  imagine  that  the  acid  was  tluor^befo^  eva¬ 
luated  with  the  alkali,  and  remained  in  combination  with  it,  tain  the  two  falts 
in  the  Rate  of  oxigenized  muriatic  acid,  till  the  moment  of  or  onkv  one  oxi* 
cryftallization,  I  think  it  neceffary  to  Rate  at  length  the  ap-  yore  the  inftant " 
pearances  which  induced  me  to  draw  that  conclufion,  and  the  oferyftaliization. 
experiments  which  afterwards  convinced  me  that  it  was 
erroneous. 
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Sulphuric  dr  A  few  drops  of  fulphuric  acid,  poured  into  fome  of  theintirtf 
acetic  acid  Jif-  liquor,  caufed  an  effervefcence,  and  a  fmell  of  oxigenized 

engaged  oxyg.  1 

m.  acid  from  the  muriatic  acid. 

Very  ftrong  acetic  acid  produced  the  fame  effect, 
but  not  from  the  By  other  experiments,  1  had  afcertained  that  acetic  acid 
could  not  decompofe  any  part  of  the  intire  faltq  and  hence  I 
concluded,  that  in  the  intire  liquor,  before  evaporation,  tome 
of  the  fait  remained  in  the  date  ofoxigenized  muriate,  the  acid 
of  which  was  expelled  bv  the  fulphuric  or  acetic  acid  ;  and, 
that  it  was  not  till  the  moment  of  crvffallization  that  the  ele¬ 
ments  of  the  fait  underwent  a  total  refolution  into  muriate,  and 
This  however  hyperoxigenized  muriate  of  potato.  However,  a  (mall  quan- 

arifes  from  tonl  qjfy  Gf  anv  0f  pie  very  foluble  neutral  falts,  fuch  as  nitrate  or 
dilengaged  excels  J  g  J 

of  oxyg.  mur.  muriate  of  ammonia,  or  even  a  little  alcohol,  produced  th<* 

acid  j  tor  neu-  fanie  effects ;  and  I  was  then  convinced,  that  the  etfervefcence 
tral  falts  could  7  ......  .... 

extricate  it.  was  owing  to  tome  uncombined  oxigenized  muriatic  acid  gas 

remaining  in  the  liquor ;  and  which  was  difengaged,  in  pro¬ 
portion  as  the  water  was  taken  from  it,  by  die  fuperior  affinity 
of  the  fait,  or  the  alcohol,  1  had  ulecl. 

Acetic  and  ace-  By  tome  previous  experiments  I  had  afcertained,  as  I  have 

tous  acids  do  nor  •  jj.  menpor)CC|,  that  acebc  or  acetous  acids  do  not  decompofe 
decompofe  hy-  J  .....  . 

perox.  m.  of  hyperoxigenized  muriate  of  potafli.  I  tent  a  current  of  ox- 
Potalh  >  igenized  muriatic  acid  through  a  folution  ofacetitc  of  potafli  ; 

but  ox.  m.  acid  and,  upon  evaporation,  I  found  that  the  acetous  acid  had  been 
titeof  p°tafoaCe"  and  that  muriate,  with  hyperoxigenized  muriate, 

of  potato  had  been  formed.  But,  from  fome  trials,  which  I 
fliall  prelently  relate,  J  was  induced  to  believe,  that  oxigenized 
muriatic  acid  attracts  the  falihable  bafes  with  a  much  weaker 
In  fuch  difen-  affinity  than  acetous  acid,  it  is  well  known  that  the  contadi  of 
gagements  tne  oxigenized  muriatic  acid  with  an  alkali,  is  fufficient  to  produce 

alkali  becomes  °  .  ,  1 

combined  as  if  it  a  combination  of  that  acid  with  the  alkali  ;  and,  from  the  laft- 

hnd  at  firft  been  mentioned  experiments  it  appears,  that  it  is  not  abfolutely  no> 
ceffarv  that  the  alkali  toould  be  in  a  free  date.  If  it  be  com¬ 
bined  with  an  acid  weaker  than  hyperoxigenized  muriatic 
acid,  the  original  acid  will  be  expelled;  and  muriate  and  hy¬ 
peroxigenized  muriate  will  be  formed,  as  if  the  alkali  had  beep 
free. 

As  a  further  proof,  that  the  change  in  the  diftribution  of 
oxigenized  muriate  ol  potato  takes  place  at  the  moment  of 
contact  of  the  acid  and  the  alkali,  and  confequently  long  be¬ 
fore  the  cryfla'liza'-ion,  I  mention  the  following  experiments. 

i  pre- 
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7  precipitated,  by  nitrate  of  (liver,  400  grains  of  the  entire 
liquor,  previoutly  to  its  being  evaporated;  and  obtained  7  1 
grains  of  muriate  of  filver. 

I  evaporated  to  drynefs,  400  grains  of  the  fame  liquor,  redif- 
folved  the  refiduum,  and,  by  dropping  in  nitrate  of  filver,  ob¬ 
tained  70  grains  of  muriate.  The  difference  of  one  grain,  in 
thefe  experiments,  does  not  amount  to  0,2  of  a  grain  of  muriate 
of  filver;  and  ought  not  to  be  regarded. 

From  thefe  experiments  it  is  pa  ft  all  doubt,  that  the  original 
intire  liquor  did  not  contain  oxigenized  muriate  of  potafh. 
For,  if  fuch  a  combination  had  exifted  in  it,  1  fhould  have 
obtained  a  lmaller  portion  of  muriate  of  filver  in  the  firft  than 
in  the  fecond  cafe,  on  account  of  the  total  feparation  into 
muriate  and  hyperoxigenized  muriate  having  not  yet  taken 
place. 

W  e  are  not  however  to  conclude,  from  thefe  experiments, 
that  there  are  no  fuch  things  as  oxigenized  muriates.  Although 
they  cannot  be  exhibited  in  a  palpable  date,  it  is  eafy  to  de- 
monftrate  that  they  do  really  exift.  I  ill  all  prove,  in  the  pro¬ 
per  pi  ace,  that  hyperoxigenized  muriate  of  ammonia  is  not 
an  incompatible  combination  ;  and  mu  ft,  for  the  prefent,  aft- 
fume  the  datum,  in  order  that  I  may  demonftrate  the  neceffary 
exiftence  of  oxigenized  muriates.  Therefore:  If  muriatic 
acid,  or  if  hyperoxigenized  muriatic  acid,  be  brought  in  con¬ 
tact  with  ammonia,  the  refult  will  be  muriate,  or  hyperoxigen¬ 
ized  muriate,  of  ammonia.  But,  if  the  acid,  difengaged  by 
iulphuric  acid,  from  a  mixture  of  black  oxide  of  manganefe 
and  muriate  of  foda,  be  lent  through  ammonia,  both  are  decom- 
pofed.  Hence  it  is  evident,  that  the  acid  combines  with  the 
alkalis,  in  the  ftate  of  oxigenized  muriatic  acid  ;  and  that  the 
feparation  into  muriate  and  hyperoxigenized  muriate,  is  pro¬ 
duced  by  a  fubfequent  action,  among  the  elements  of  oxigen¬ 
ized  muriate  of  potafh. 

Upon  the  whole,  it  appears  to  me  fair  to  conclude, 

ljl,  That  the  falts  of  this  genus  do  really  exift,  previous  to 
the  formation  of  hyperoxigenized  muriate  of  potafh. 

2d,  That  the  affinity  exercifed  by  hyperoxigenized  muriatic 
acid  for  ammonia,  and  (by  very  ftrong  analogy)  for  the  other 
bales,  is  much  greater  than  that  of  oxigenized  muriatic  acid. 
For,  hyperoxigenized  muriatic  acid,  as  fhall  prefenlly  be  ftiewn, 
having  a  much  more  powerful  action  upon  all  combuftible 

N  2  bodies. 
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The  firft:  liquor 
was  precipitated 
by  nitrate  of 
filver  ; 

and  afforded  the 
fame  refult  as  a 
folution  of  the 
in  tire  fait. 


Hence  the  firft 
liquor  did  not 
contain  oxig.  m. 
of  potafh  ;  but 
the  two  diftindt 
falts. 


Yet  it  is  pofliblt 
to  form  oxig. 
muriates, 

for  example,  of 
ammonia. 


For  the  oxigen¬ 
ized  acid  can  de- 
compofe  ammo¬ 
nia,  and  the  hy¬ 
perox.  m.  acid 
does  not ;  and 
this  iaft  does,  in 
fad,  form  a  fait 
with  it  in  the 
experiment. 


Confequently 
there  rnuft  have 
been  an  oxig. 
muriate  firft,  and 
this  was  imme¬ 
diately,  by 
ftronger  affinity, 
fucceeded  by  ch* 
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other  fait,  in-  bodies,  whether  (imple  or  compound,  than  oxigenized  muriatic 

fteadof decom-  acj(j  would  be  natural  to  fuppofe  that  the  former  acid  would 
pofition  enfuing.  »  f 

a<51  more  powerfully  upon  the  inflammable  clement  of  ammonia. 

But  oxigenized  muriatic  acid  combines  with  the  hidrogen  of 
that  alkali ;  which,  however,  is  not  decompofed  by  hyperoxi- 
genized  muriatic  acid ;  yet  the  affinity  of  hyperoxigenized  mu¬ 
riatic  acid  for  ammonia,  is  the  only  caufe  that  determines  the 
union  of  the  acid  and  the  alkali,  without  decompofition.  But 
thefe  affinities  fhall  be  more  fully  treated  of,  in  fpeaking  of  hy¬ 
peroxigenized  muriate  of  ammonia. 

ALKALINE  AND  EARTHY  HYPEROXIGENIZED 

MURIATES. 


Generis  Characters. 

Aik.  and  earthy  Hyperoxigenized  muriates  are  formed  by  paffing  a  current 
riates°X*  mU~  °xigenized  muriatic  acid  through  the  bafis,  diffolved  or 
Generic  charac-  fufpended  in  water,  as  in  the  formation  of  the  lafbmentioned 
ters*  genus.  The  firfl  formation  is  owing  to  the  feparation  of  the 

elements  of  an  oxigenized  muriate,  into  hyperoxigenized  mu¬ 
riate  and  ifimple  muriate;  from  which  latter,  they  may  be  fe- 
parated  by  chryffallization,  or  by  another  procefs,  which  I  dial! 
mention,  in  treating  of  the  earthy  hyperoxigenized  muriates. 
By  fimple  trituration,  they  fcintillate,  with  noife.  They  are 
decompofed  by  a  low  red  heat;  and  give  out  a  confiderable 
quantity  of  oxigen,  as  they  become  fimple  muriates.  They 
cannot  be  brought  down,  by  any  means  that  I  have  tried,  to 
that  diminifhed  hate  of  oxigenizement,  which  would  confiitutc 
oxigenized  muriates.  They  inflame  all  combuffible  bodies 
with  violence,  as  is  well  known.  They  are  foluble  in  water ; 
many  of  them,  in  alcohol ;  and  fome  are  deliquefeent.  The 
acid  is  expelled,  with  particular  phenomena,  by  fulphurie,  ni* 
trie,  and  muriatic  acids,  without  heat  ;  and,  a  little  below  a 
boiling  heat,  by  phofphoric,  oxalic,  tartareous,  citric,  and 
arfenic  acids :  but  they  are  not  acted  upon  by  benzoic,  acetic, 
acetous,  boracic,  prufiic,  or  carbonic  acids.  Thofe  vegetable 
acids  which  are  powerful  enough  to  decompofe  them,  give 
out,  towards  the  end,  a  gas  of  a  peculiar  nature,  which  has  not 
fo  much  fmell  as  oxigenized  muriatic  acid  gas,  but  which 
affedts  the  eyes  in  an  extraordinary  manner,  and  promotes  an 


uncommon 
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uncommon  and  rather  painful  fecretion  of  tears.  I  have  not 
yet  examined  (his  gas,  as  there  was  invariably  an  inflammation 
of  the  mixture,  with  explofion  and  rupture  of  the  veliels,  al- 
mod  as  toon  as  it  began  to  be  evolved.  When  pure,  the 
hyperoxigenized  muriates  do  not  precipitate  any  of  the  me¬ 
tallic  falts,  although  I  believe  they  decompofe  fome.  The 
order  in  which  the  bafes  feem  to  be  attracted  by  the  acid,  is, 
potafli,  loda,  barytes,  ftrontia,  lime,  ammonia,  magnefia,  alu¬ 
mina,  filica?  The  other  earths  I  have  not  tried,  and  but  few 
of  the  metallic  oxides. 

Firft  Species .  Hyperoxigenized  Muriate  of  Potajh. 

This  fait  is  the  belt  known  of  all  the  faline  combinations  of*/pe™*4  mur' 
this  acid.  It  has  been  erroneoufly  confidered  as  limply  oxige- 
nized,  for  its  acid  is  really  hyperoxigenized.  It  is  loluble  in 
about  lixteen  parts  of  cold  water,  but  in  much  lefs  of  warm  ; 
and  is  eafily  feparated,  by  cryltallization,  from  muriate  of  pot¬ 
alh.  Alcohol  can  diffolve  a  fmall  portion  of  it.  It  feems  ca-  Probably  capable 
pable  of  exilting  in  more  dates  than  one  ;  for,  in  palling  a  cur-  various'ftates 
rent  of  oxigenized  muriatic  acid,  very  llowly,  and  in  the  dark, 
through  a  folution  of  potalh,  till  faturated,  I  have  obtained 
flexible  and  Ihining  needle-like  crydals.  This  leads  me  to 
fulpedt,  either  a  hyperoxigenized  muriate  of  potalh  with  excefs 
of  acid,  or  that  acid  with  a  fuperaddition  of  oxigen.  It  would 
be  fuperfluous  to  enter  into  a  minute  defeription  of  a  fubdance 
fo  well  known  as  hyperoxigenized  muriate  of  potafli  ;  but,  it 
being  the  fubdance  whence  I  have  chiefly  attempted  to  difen- 
gage  the  acid,  I  lhall  enter  into  a  particular  detail  of  the  adtion 
of  the  more  powerful  acids  upon  this  fait. 

If  concentrate  fulphuric  acid  be  poured  upon  hyperoxigen- Attempt  to  de- 
ized  muriate  of  potafli,  a  violent  decrepitation,  fometimes  but^^P°^e  1* 
rarely  accompanied  by  a  flalh,  takes  place.  A  thick  heavy  ed  to  the  fait, 
vapour,  of  a  greenilh  yellow  colour,  which  rifes  with  difficulty  Peculiar  vapour, 
to  the  top  of  the  veflTel,  if  it  be  deep,  is  difengaged.  The 
fmell  is  not  altogether  unlike  nitrous  gas;  but  it  is  peculiarly 
fetid,  and  may  be  compared  to  that  which  is  emitted  by  brick¬ 
kilns,  mixed  with  that  of  nitrous  gas.  It  differs  much  from 
oxigenized  muriatic  acid  gas  ;  the  latter  being  pungent  and 
penetrating,  the  other  heavy  and  oppreffive;  and  it  does  not 
produce,  at  lead  in  fo  great  a  degree,  the  catarrhal  fymptoms 
caufed  by  the  other.  At  the  bottom  of  this  vapour  is  a  bright 

orange- 
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orange-coloured  liquor,  which  has  the  fame  fmcll  as  the  va- 

m^acldThu^dif  Pour*  *s  acid  contained  in  the  fait ;  and  I  have  proved 

engaged  is  not  it  to  he  hyperoxigenized  muriatic  acid.  But,  although  the 
PurCf  fait  from  which  the  acid  is  difengaged  be  pure,  the  acid  itfelf 

is  never  fo  ;  becaufe  the  very  a 6t  of  difengaging  it  effects  its 
decomnolition,  and  home  of  it  is  converted  into  oxigenized 
muriatic  acid.  The  colour  of  litmus  paper,  on  this  account,  is 
generally  deflroyed  by  the  liquor.  I  fay  on  this  account,  be¬ 
caufe  I  have  fome  reafon  to  believe,  from  having  obferved  this 
not.  to  be  uniformly  the  cafe,  that  hy peroxigenized  muriatic 
acid  reddens  the  vegetable  blues.  However,  it  mufl  beconfi- 
dered,  that  the  fulphuric  acid  ufed  to  difengage  the  hyper- 
oxigenized  muriatic  acid  is  It i  11  prefent ;  and  we  can  draw  r,o 
certain  conclufion,  until  we  have  obtained  this  acid  free  from 
Hear  produces  aq  otjier  fubftances.  If  to  this  mixture  of  hyperoxigenized 

gerous  explofion, muriate  of  potafh  and  fulphuric  acid,  heat  be  applied,  an  ex¬ 
ceedingly  violent  explofion,  with  a  white  and  vivid  flafh,  takes 
place,  before  the  liquor  has  attained  the  temperature  of  12.5 
of  Fahrenheit.  In  order  to  obtain  this  acid,  1  attempted  to 
diftil  500  grains,  in  a  glafs  retort,  in  a  water  bath,  with  every 
precaution  againft  fuch  accidents  as  I  could  not  but  in  fome 
meafure  expert ;  when,  aim  oil  as  foon  as  I  had  kindled  the 
fire,  I  faw,  in  the  bottom  of  the  retort,  an  extremely  white, 
vivid,  and  rapid  flafh,  which  was  immediately  followed  by  a 

Narrative  of  an  ]oucj  report.  The  retort  was  reduced  almofl  to  powder  ;  fo 
accident  ot  this  ,  , .  1 

nature.  that  fearcely  any  fragments  of  it  could  be  found  in  the  labora¬ 

tory.  The  windows,  and  feveral  glafs  veflels,  were  broken. 
I  happened  to  be  holding  the  peek  of  the  retort,  at  Ihe  moment 
of  the  explofion,  yet  received  no  injury,  except  a  flight  contu- 
fion  in  the  hand.  But  Dr.  Vandier,  a  French  gentleman  of 
confiderable  chemical  and  medical  talents,  to  whom  I  am  in¬ 
debted  for  much  able  affiflance  in  my  laboratory,  was  wounded 
in  feveral  places;  particularly,  the  tunica  conjunctiva  of  the 
eye  was  fo  lacerated,  that  a  piece  of  it  hung  down,  and,  by 
getting  under  the  inferior  eyelid,  caufed  the  molt  painful  irri¬ 
tation,  and  endangered  his  fight.  One  of  the  frontal  arteries 
alfo  was  divided.  I  relate  thefe  circum fiances  thus  fully,  as 
the  moft  effectual  means  of  putting  upon  their  guard  thofe  who 
Dilute  acid  ap-  would  repeat  the  experiment.  If  the  fulphuric  acid  be  dilute, 
P1'^*  heat  may  be  applied  with  more  fafety  ;  and  the  phenomena 

are  different.  The  hyperoxigenized  muriatic  acid  is  difen- 

gaged 
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£«ged  from  the  bafis ;  but,  as  (lie  heat  requifite  to  diftil  the 
acid  is  more  than  iufticient  to  decompoie  it,  oxigenized  muri¬ 
atic  acid  comes  over  with  it;  and  oxigen  gas  is  collected  in  the 
pneumatic  tub.  If  the  diffillation  be  continued,  the  fame  dan¬ 
ger  ariles  as  in  the  former  cate,  beeaufe  the  fulphuric  acid  be¬ 
comes  concentrated  ;  and  it  vvoul  i  teem,  that  its  action  upon 
the  ialt  is  flight  and  partial  at  a  low  temperature,  but  violent 
and  inftantaneous  when  heated  and  concentra  e.  I  could  not, 
therefore  hope,  bp  thefe  means,  to  obtain  the  acid  di  fen  gaged 
and  pure. 

It  the  manner  of.bringing  the  fulphuric  acid  and  the  fait  into  The  fait  added 
contact  be  reverted,  and  the  fait  be  dropped  into  the  acid,  the-rothe  acl(i* 
yellow  vapours  and  the  orange -coloured  liquor  are  produced, 
but  generally  without  decrepitation.  If  they  be  allowed  to  - 
remain  fome  days  in  contact,  the  vapours  continue,  and  oxigen 
gas  is  conftantly  difengaged,  even  in  the  common  light  of  the 
day,  and  at  the  temperature  of  the  atmolphere.  Bv  cooling  the 
firtt  receiver  with  ice,  I  thought  that  I  had  once  obtained  this 
acid  cryftallized  in  the  form  of  four-iided  pyramids,  of  an 
orange  colour.  But,  though  I  really  believe  this  to  have  been 
the  cafe,  I  do  not  politively  affirm  it. 

Nitric  acid  produces  nearly  the  fame  phenomena;  but  the  Nitric  acid  ap~ 
fmell  and  other  properties  are  rather  lefs  diflinct  and  marked,  plied* 
than  with  fulphuric  acid. 

Muriatic  acid  decompoies  this  fait,  and  unites  to  its  bafis ;  Muriatic  acid, 
but  neither  the  yellow  vapours,  nor  the  orange-coloured  liquor, 
are  produced.  The  circumtfances  which  attend  the  contact  of 
the  acid  and  the  fait,  are  as  follows.  If  no  more  muriatic  acid 
be  prefent  than  is  merely  necelfary  to  dccompofe  the  fait,  I  do 
not  doubt  that  hyperoxigenized  muriatic  acid  will  be  driven  off, 
as  little  decompofed  as  with  the  other  acids,  fuppofing  the  action 
to  be  inftantaneous  ;  but,  during  the  contact  of  thefe  two  bodies, 
the  acid  expelled  muff  meet  muriatic  acid  not  yet  combined, 
and,  uniting  with  it,  always  forms  a  portion  of  oxigenized  mu¬ 
riatic  qpid.  The  quantity  of  the  laft  acid  muff  vary,  according 
fo  tlqe  quantity  of  muriatic  acid  employed,  and  not  combined 
with  the  alkali.  It  was  by  this  method  that  Mr.  Cruickfhank 
obtained  the  muriatic  acid  gas,  which  he  flated  to  contain 
4.3,5  per  cent,  of  oxigen. 

Phofphoric  and  arfenic  acids  do  not  act  upon  this  fait,  till  Phofph.  and  ace 
heated  with  it ;  and  then  much  oxigen  gas  is  evolved.  Thefe,  gageoxige/by 

therefore,  heat. 
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therefore,  afford  no  better  method  of  difengaging  hyperoxige- 
nized  muriatic  acid  without  decompofition. 

Oxalic,  tartare-J  Oxalic,  tartareous,  and  cTtric  acids,  act  as  I  before  mention- 
acidV"1  C  tnC  cc^  5  and  'hyperoxigenized  muriatic  acid  holds  its  place,  in 
the  order  of  affinities  for  potaffi,  immediately  before  the  benzoic. 
Amu  ting  com-  I  fliall  not  flop  to  detail  a  number  of  amufing  phenomena 

fak  andftiongIS  ^iat  may  produced,  by  projecting  into  the  Itronger  acids, 
acids.  mixtures  of  combuftible  bodies,  whether  metallic  or  not,  and 

hyperoxigenized  muriate  of  potaffi.  The  caufe  of  them  is  well 
underftood,  and  the  theory  points  them  out :  they  are,  there¬ 
fore,  no  longer  objects  of  philofophical  admiration.  But  I  mull 
mention  one  experiment,  which,  had  it  fucceeded,  I  ffiould  havo 
The  diamond  thought  important.  I  projected  various  mixtures  of  very  mi- 
Sb  humid  way!  nutety  pulverized  diamond  and  this  fait,  into  the  different  acids; 

but  found  the  diamond  undiminiffied,  by  every  attempt  to  com¬ 
bine  it  with  oxigen  in  the  humid  way  *. 

Another,  but  imponderable,  part  of  this  fait,  as  indeed  of  all 
hyperoxigenized  muriates,  feems  to  be  an  extraordinary  quan¬ 
tity  of  caloric.  For,  during  their  formation,  fcarcely  any  heat 
is  difengaged,  as  by  other  acids ;  and,  very  little  heat  applied 
to  the  falts,  gives  the  gafeous  form  to  their  oxigen. 

An  opinion  has  prevailed  among  fome  ingenious  chemifts, 

,  that,  from  a  mixture  of  this  fait  with  fulphuric  acid,  nitrous  gas 
trous  gas  may  be .  .  r  . 

formed  from  this  is  difengaged,  and  fulphate  of  lime  formed  in  the  retort.  But 
U'.t,  Sc c.  this  a  njiftake,  arifing,  on  the  one  hand,  from  the  fmell  and 
vapour  of  the  hyperoxigenized  muriatic  acid*  and,  on  the  other, 
from  fulphate  of  lead,  which  the  common  fulphuric  acid  of  this 
country  frequently  contains  in  folution,  and  which  is  precipi¬ 
tated  from  it  by  water.  Before  we  atfert  a  fact,  we  ffiould  be 
well  allured  of  the  purenefs  of  our  chemical  agents.  This 


The  h.  ox.  mu 
nates  contain 
much  caloric. 


Erroneous  opi¬ 
nion,  that  ni- 


#  I  mult  confefs,  that  the  vivid  flafhes  of  light,  emitted  from  the 
mixture  of  this  fait  and  combuftible  bodies  thrown  into  an  acid,  ap¬ 
pear  to  me,  in  fome  meafure,  to  prove  the  modification  propofed  by 
Leonhardi,  Richter,  Gren,  &c.  to  that  part  of  the  Lavoifierian  the¬ 
ory  which  regards  the  emiffion  of  light  during  combuftion.  Another 
teltimony  in  favour  of  their  modification,  may  be  drawn  from  the 
vegetable  kingdom.  All  plants  growing  in  places  deprived  of  light, 
are  merely  mucilaginous.  But  the  mucilage  of  thefe  plants  burns 
without  the  emiffion  of  light.  Light,  therefore,  appears  not  to  be 
difengaged  from  oxigen  ;  elle,  why  not  by  this  mucilage  as  well  as 
by  other  combuftible  bodies  ? 
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fuppofed  converfion  of  muriatic  or  hyperoxigenized  muriatic 
acid  into  nitrous  gas,  will  not  pals  for  a  decompofition,  or  a 
tranfmutation,  ol  that  refractory  radical ;  and  the  idea  of  the 
change  of  potafh  into  lime,  is  as  erroneous  as  fome  other  late 
affiertions  refpecting  the  decompofition  of  the  alkalis. 

The  proportions  of  this  fait  are,  as  1  before  ftated, 

Hyperoxigenized  muriatic  acid  -  58,3 

Potafh  -  39,2 

Water  -  2,5 

100,0. 

Second  Species.  Hyperoxigenized  Muriate  of  Soda. 

This  fait  is  prepared  in  the  fame  manner,  and  with  the  fame  Hyper  ox.  mur. 
phenomena,  as  the  former.  It  is  extremely  difficult  to  obtain  , 

.  .  ,  r  .  r  .....  .  Very  difficult  to 

it  pure,  as  it  has  nearly  the  fame  degree  of  lolubihty  in  water  be  feparated,  be- 

as  muriate  of  foda.  It  is  fo!uble  in  three  parts  of  cold,  and  canfeof  the  little 
lefs  of  warm  water ;  and  is  llightly  deliquefeent.  It  is  folubie  fubiihy".^ 
in  alcohol ;  but  this  property  alone  is  not  fufficient  to  enable  us 
to  obtain  it  free  from  the  muriate  of  foda,  formed  along  with  it 
in  the  entire  liquor ;  as  the  latter  fait,  contrary  to  the  affiertions 
of  all  authors,  is  folubie  in  alcohol,  and  feems  to  be  much  more 
fo,  when  accompanied  by  the  hyperoxigenized  muriate.  It  Obtained  by 
was  by  taking  a  large  quantity  of  the  entire  fait,  formed  by  ** 

fending  a  current  of  oxigenized  muriatic  acid  gas  through  a 
folution  of  carbonate  of  foda,  and  repeatedly  cryffiallizing  in 
alcohol,  that,  with  great  difficulty,  I  obtained  a  little  pure  hy¬ 
peroxigenized  muriate  of  foda.  It  cryflallizes  in  cubes,  or  in 
rhomboids  little  different  from  cubes.  It  produces  a  fenfation 
of  cold  in  the  mouth  ;  and  its  tafle  is  eafily  diffinguifhed  from 
muriate  of  foda.  It  is  decompofed  by  heat,  by  combuflible 
bodies,  and  by  acids,  in  the  fame  manner  as  the  former  fpecies; 
and  the  acid  holds  its  place  for  foda,  as  for  potafh,  immediately 
before  the  benzoic.  The  bafis  is  feparated  by  potafh  only. 

This  fait  is  compofed  of, 

Hyperoxigenized  muriatic  acid  -  66,2  Component 

Soda  -  29,6  Parts‘ 

Water  -  4,2 

100,0. 

(The  Remainder  in  our  next.) 

VIII.  Defcription 


Component  parts 
of  hyp.  ox.  m-ur. 
of  potato. 
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VIII. 


Defer iption  of  the  Indian  Hand  Mill.  From  a  Comfpondenl . 

of^tbe h a ndmijl ^  A  Indian  hand  mill,  like  moft  oilier  Indian  inventions, 
is  character ifed  by  coniiderable  fimplicity  and  effect.  Its 
cheapnefs  and  its  general  utility  are  fueh,  that  the  meanefi  hut 
in  India  is  never  without  one.  The  whole  of  the  grain  uied 
by  the  natives  of  India  is  ground  in  thefe  mills,  and  chiefly  by 
the  women,  who  appear  to  execute  the  talk  with  attonithing 
eafe.  A  woman  will  continue  grinding  with  this  mill  for  fe- 
veral  hours,  and  in  this  time  the  will  reduce  a  very  confide- 
rable  quantity  of  grain  into  flour. 

Description.  The  mill  is  compofed  of  two  circular  flones,  an  upper  and 

an  under  one,  each  about  two  feet  in  diameter,  and  (2\  inches 
in  thicknefs.  The  quality  of  the  flone  nearly  refembles  that 
of  our  common  mill  flones. 

Figure  and  fit-  The  upper  face  of  the  under  flone  is  drelled  perfectly  flat. 

ting  of  the  under  ^  fmaii  hole,  of  nearly  an  inch  in  diameter,  is  funk  in  the 
center  of  this  flone  :  this  hole  is  fitted  with  a  plug  of  hard 
wood,  firmly  driven  into  it,  which  contains  a  Anal!  fleel 
gudgeon  or  pivot.  The  furface  of  this  wooden  plug  is  flightly 
elevated  above  the  face  of  the  flone,  and  the  gudgeon  projects 
about  half  an  inch  beyond  it.  This  gudgeon  fits  into  a  hole 
in  the  middle  of  a  crofs  bar,  or  llatpiece  of  iron,  eight  or  nine 
inches  in  length,  about  of  an  inch  in  breadth,  and  j  of'  an 
inch  in  thicknefs  :  the  ends  of  this  crofs  bar  are  let  into  notches 
in  the  upper  flone,  and  it  thus  forms  a  center  on  which  thy 
upper  flone  may  revolve. 

The  upper  fione.  The  lower  face  of  the  upper  flone  is  d  re  fled  perfect!  v  flat, 
to  correfpond  with  the  upper  face  of  the  under  flone.  This 
flone  is  inches  in  thicknefs  at  the  edges,  but  it  has  a  pro- 
jedtion  of  nine  inches  diameter  in  the  middle,  at  which  place 
it  is  five  inches  in  thicknefs.  The  flone  is  pierced  in  the 
middle  by  a  hole  of  fix  inches  in  diameter,  which  lerves  as  a 
hopper  to  contain  the  grain.  In  the  upper  face  of  thjs  flone  a 
hole  is  funk  near  the  circumference,  in  which  hole  a  wooden 
handle,  about  fix  inches  in  length,  is  firmly  driven.  By 
means  of  this  handle  the  flone  may  be  made  to  revolve  on  its 
gudgeon  with  confiderable  facility. 
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dones  at  the  proper  didance  for  forming  the  fined  flour  :  if  a 
coarfer  fort  is  wanted,  it  is  readily  obtained  by  placing  one  or 
more  flips  of  paper  or  card  in  the  notches  of  the  upper  done, 
between  the  crofs  bar  and  the  done. 


AC*  if  ;c  or  Portion- 


hut,  which  is  previoufly  beaten  and  (wept,  or  otherwife  it  is 


placed  on  a  cloth  fpread  on  the  floor.  As  the  grain  is  reduced 
to  flour  it  efcapes,  together  with  the  bran,  at  the  circumfe¬ 
rence  of  the  ftones,  and  is  cohered  on  the  floor  or  on  the 
cloth . 

I  would  fugged  as  an  improvement  of  this  dmple  machine.  Improvements 
the  forming  the  crofs  bar  with  three  claws,  which  would  give  faggefted. 
three  points  of  bearing  indead  of  two,  and  confequently  ren¬ 
der  the  upper  done  more  deady*,  I  would  alfo  fugged,  that 
the  block,  of  wood  which  contains  the  gudgeon,  diould  pafs 
completely  through  the  under  done  ;  thus  it  might  ealily  be 
adapted  to  the  requifite  height  by  a  few  blows  of  the  mallet. 

Should  it  be  thought  neceffary,  the  dones  might  be  enclofed 
in  a  drum,  and  fitted  on  a  dand. 

Explanation  of  the  fketch,  Plate  X.  Reference  t,o  th« 

Fig.  1.  Reprefents  the  lower  face  of  the  upper  done.  figures. 

Fig.  2.  Reprefents  the  upper  face  of  the  fame. 

Fig.  3.  Is  an  elevation  of  the  mill. 

Fig.  4.  Is  a  fe<5tion  of  the  mill. 

a ,  Is  the  crofs  bar,  which  is  reprefented  with  three  claws. 

b,  Is  the  handle  by  which  the  upper  done  is  turned. 

c,  Is  the  dee!  gudgeon  on  which  the  upper  done  revolves 
by  means  of  the  crofs  bar. 

d,  Is  the  fmall  block  of  hard  wood  in  which  the  gudgeon  is 


fixed. 


*  It  is  likely  that  this  fteadinefs  would  do  harm.  The  totter  in 
all  probability  anfwers  the  fame  purpofe,  of  pounding,  as  the  vertical 
dancing  motion  of  the  upper  mill  done  upon  the  fupport  of  its 
pivot,  of  which  Defaguliers  lias  given  a  very  rational  account. 
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IX. 

.  An  Effcft  hitherto  unpublijhed,  by  which  the  two  Electricities  are 

dijiinguijhed.  In  a  Letter  from  Mr.  John  Cuthbertson. 

To  Mr.  NICHOLSON. 

Dear  Sir, 

Letter.  -  On  reading  your  note  refpeding  the  iuftruments  by  which 
the  two  kinds  of  eledricity  are  diftinguiflied,  or  its  diredion 
afeertained,  it  brought  to  my  mind  an  experiment  which  I 
made  with  that  view  in  the  year  1777  in  Holland  ;  I  believe 
it  is  not  known  here,  fo  perhaps  you  may  think  it  worthy  of  a 
place  in  your  valuable  Journal.* 

I  am. 

Dear  SIR, 

your’s  refpedfully, 

J.  CUTHBERTSON. 

Poland  Street,  Soho ,  Oft.  19,  1802. 


Experiment.  A  INSULATE  two  wires  furniflied  at  each  end  with  a  metal 

candle  between  kau  f  about  1  0f  an  inch  diameter,  conned  one  with  the  pofi- 
two  balls  in  the  a  »  I 

oppofite  ftates  of  tive  conductor,  and  the  other  with  the  negative  conductor  of 

electricity  has  an  eledrical  machine  :  fet  them  fo  that  their  balls  may  be  at 
its  name  much  . 

agitated,  and  about  four  inches  diftance,  place  between  them  a  common 
heats  the  n^a"  ^ze<^  lighted  candle,  with  the  center  of  its  flame  nearly  upon 
tlVC  a11  only*  a  level  with  the  centers,  and  at  an  equal  diflance  from  each; 

if  the  machine  be  put  in  motion  the  flame  will  waver  very 
much,  and  feems  rather  more  to  incline  to  the  negative  ball 
than  to  the  pofitive  one,  but  is  very  equivocal :  continue  turn¬ 
ing  (if  the  machine  be  a  plate  of  two  feet  diameter)  about  50 
revolutions,  then  the  negative  ball  will  begin  to  grow  warm, 
and  the  pofitive  ball  remain  cold  ;  if  the  revolutions  be  multi¬ 
plied  to  200,  the  negative  ball  will  be  too  hot  to  be  touched, 
and  the  pofitive  remain  as  cold  as  at  the  beginning. 
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Palpable  Mathc?natics ;  or  Methods  of  writing  and  calculating 
for  the  Ufe  of  the  Blind.  By  J.  B.  Berard. * 

Citizen  Haliy  having  compared  the  methods  of  writing  Citizen  Hauy’s 
and  calculating  of  feveral  celebrated  blind  men,  has  digefted  to 

into  a  body  of  doCtrine  the  belt  productions  of  experience  in  writing,  &c. 
this  art.  fie  has  compofed  a  fyttem  of  inftru&ion,  and  has 
defcribed  the  inftruments  proper  to  be  ufed  in  this  operation  : 
and  he  truly  deferves  well  of  humanity,  who  increafes  the  means 
of  communication  between  fociety,  and  a  clafs  of  men  who 
feem  to  have  been  excluded  from  it,  and  to  have  been  con¬ 
demned  to  lead  an  unhappy  life,  ufelefs  to  others,  and  with¬ 
out  enjoyment  to  themfelves. 

Having  been  myfelf  deprived  of  fight  fince  the  age  of  twenty-  The  author  Is 
three,  meditation  and  experience  have  given  me  the  unhappy  kind, 
right  of  treating  upon  the  art  concerning  which  he  has  written. 

I  here  give  fome  obfervations  which  may  not  be  entirely  ufe¬ 
lefs  to  fociety. 


ARITHMETIC. 


The  method  by  which  the  celebrated  Saunderfon  calculated  Profefibr  Saun- 

is  well  known;  however  ingenious  it  may  be,  it  does  notc^rfans 

°  J  ot  computing 

feem  to  me  to  be  the  beft ;  I  obferve  two  principal  defe&s  in 

it. 


He  ufed  fmall  fquare  pieces  with  nine  holes  in  each:  the  by  fquares  to  de- 
the  petition  of  a  pin  in  one  of  thefe  holes  denoted  one  of  thenote^e  d’gits> 
nine  figures.  It  is  therefore  necetfary  to  have  as  many  of 
thefe  fquares  as  the  operation  requires  of  figures  or  characters  : 
and  we  muft  employ  an  extended  fpace  for  a  very  fimp.le  cal¬ 
culation. 

In  the  fecond  place,  this  method  of  calculating  being  en- required  a  great 

tirely  different  from  that  of  perfons  who  can  fee,  they  cannot !?ac,e,’  and  \s  not 
J  .  \  .  .  .  .  J  legible  to  others, 

underhand  the  particulars  of  it;  this  is  a  contiderable  incon¬ 
venience,  becaufe  it  deftroys  all  connection  between  the  blind 
and  thofe  who  operate  by  fight. 

The  method  which  appears  to  me  the  belt,  confifis  in  em-  It  is  better  to 
ploying  characters  reprefenting  figures,  and  arranging  them  c°!”P^fe 
nearly  as  they  are  compofed  in  printing. 


*  Melanges  Phvfico  Mathematiques. 

ALGEBRA. 
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and  In  algebra  The  belt  method  of  writing  algebra  appears  to  me,  like* 
like  wife.  that  of  arithmetic,  to  confilt  in  compoling  in  the  manner  of 

printers,  with  this  difference,  that  the  charadters  are  a  little 
larger,  and  mult  be  read  from  left  to  right.  This  procefs  has 
the  important  advantage  of  enabling  readers  by  fight  to  pcrule 
and  examine  the  calculations. 

'  GEOGRAPHY. 

Eafy  method  of  There  is  but  one  method  of  ufing  geographical  maps  and 
forming  tangible^  g]0t>es  ;  j{  js  fimple  and  eafy.  A  fmall  firing  or  thread  is 

palled  on  all  the  windings  or  outlines  of  the  map.  The  rivers 
and  mountains  are  diftinguifhed  by  different  threads.  Grains 
or  prominences  of  different  fizes  and  fhapes  are  palled  on  the 
and  multiplying  towns  and  other  remarkable  places,  &c.  With  one  of  thefe 
copies.  maps  others  may  be  procured  by  the  prefs,  in  which  the  out¬ 

lines  wrill  be  raifed  into  relief. 


MUSIC  AND  BOOKS. 

Mufic  books.  Citizen  Hauy  has  compofed  mufic  books  for  the  life  of  the 
eftablifhmeut  of  the  Suinze  Virwt:  at  Paris,  the  characters  of 
which  projedt,  or  are  embolfed  :  this  method  is  without  doubt 
ufeful,  but  it  is  fcarcely  applicable  but  to  great  foundations. 

WRITING. 

Writing  on  pa-  Citizen  Hauyh  method  confifts  in  ufing  an  iron  pen,  the 
per  wuha blunt  p0’n j-  0f  which  is  not  fplit :  bv  writing  without  ink  and  pref- 

the  protube-  ting  on  a  itrong  paper,  tlie  blind  man  produces  a  character  in 
r3nce*  relief,  which  he  can  immediately  read  by  palling  Ids  fingers 

over  the  projecting  characters  on  the  oppofite  fide  of  the 
paper,  in  the  contrary  direction.  This  relief  is  fufficient,  pro¬ 
vided  a  fofit  furfacc  l)e  placed  under  the  paper,  inch  as  lea¬ 
ther,  blotting  paper,  & c* 

Frame  for  writ.  In  order  to  write  in  a  firaight  line,  a  frame  is  put  on  the 
ing  ftraight.  paper,  having  a  number  of  brals  wires  aerofs,  parallel  to  the 
direction  of  the  writing,  at  the  diftance  of  about  three  quarters 
of  an  inch. 

His  method  of  writing  in  relief  has  this  advantage,  that  the 
blind  can  read  what  they  have  written,  after  a  little  practice  ; 

but 
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but  it  has  the  inconvenience  of  preventing  perfons  that  can  fee 
from  reading  it,  unlefs  they  have  alfo  pradtifed  the  fame  me¬ 
thod  *. 

A  black  writing  may  like  wife  be  obtained  with  this  iron  pen,  How  to  make 
by  placing  on  the  writing  paper  another  fheet  done  over  with^e  wr**',nS 
hogs-Iard  and  ivory  black,  covered  again  by  another,  through 
which  the  letters  are  traced.  The  inconvenience  of  this  me¬ 
thod  is,  that  the  blind  cannot  read  what  they  have  written. 

Inftead  of  the  frame  with  parallel  threads,  I  employ  aboard 
which  has  feveral  conveniences. 

This  board  is  about  10  inches  in  breadth,  and  16  high  ;  on  A  more  conve- 
the  left  tide,  and  near  half  an  inch  from  the  edge,  there  is  a  "iei!t  frame  tor 
lmall  dove-tailed  groove  from  top  to  bottom.  A  rule  three 
quarters  of  an  inch  wide,  and  long,  Hides  in  this  groove  , 
by  a  piece  to  formed  as  to  fit  the  groove.  Another  rule  five 
eighths  of  an  inch  wide,  is  fixed  perpendicularly  to  the  firfl 
rule  in  the  form  of  a  T,  and  ferves  very  conveniently  to  di¬ 
rect  the  little  finger  of  the  hand  that  wrrites.  Laftly,  the  left 
fide  of  the  board  is  divided  into  notches  almoH  half  an  inch 
diftant  from  each  other:  this  being  done,  the  following  is  the 
method  of  writing  : 

O 

The  paper  is  placed  under  the  long  rule,  and  is  faftened  by  Method  of  writ- 
two  fcrews  eafy  to  be  imagined,  which  prefs  it  againft  the  *ing  with  ink. 
board  :  the  writing  is  performed  by  keeping  the  hand  lightly 
over  the  rule,  the  little  finger  being  behind.  The  rule  is 
(hifted  from  line  to  line  very  readily  by  the  left  hand,  the 
thumb  being  applied  to  feel  the  notches.  At  the  finifli  of 
every  line  ink  is  dipped  or  taken  (in  a  (ilver  pen  formed  in  the 
ufual  method)  out  of  a  broad  flat  veffel  conftantly  containing 
ink  to  the  depth  of  between  one  eighth  and  one  quarter  of  an 
inch. 

By  this  procefs,  the  lines  may  be  written  as  near  each  other 
as  may  be  required.  The  rule  directs  the  hand  better  than  a 
wire,  which  is  too  flexible,  and  not  broad  enough.  When, 
after  difeontinuing  writing  the  writer  is  delirous  of  proceed¬ 
ing,  the  rule  indicates  the  point  to  begin  from,  &c. 

*  If  the  paper  be  rubbed  with  pumice,  or  have  fome  eart!  y 
powder  in  the  fize,  and  a  blunt  point  of  hard  pewter  be  ufed,  ihe 
letters  will  be  neat  and  vifible. — N. 
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Palpable  mathematics. 


INK  IN  RELIEF. 

Defideratum ;  a  It  would  be  a  very  ufeful  invention,  if  an  ink  could  be1 

vifible  an  l  em-  formeJ  which  in  coming  from  the  pen  fliould  leave  a  mark 
gible  ink.  1 

t hat  would  projeft.  This  ink  would  have  the  double  advan¬ 
tage  of  enabling  the  blind  and  thofe  who  fee  to  read  at  the 
iame  time  writing,  the  figures  of  arithmetic,  the  chara&ers  of 
algebra,  and  the  notes  of  mulic.  I  have  not  yet  thought  of 
any  fatisfadlory  expedient  for  this  purpofe,  and  fhall  not 
therefore  enter  into  any  further  detail. 


GEOMETRY. 

Saundei ton’s  Saunderfon,  in  order  to  conftrudf  geometrial  figures,  placed 
method  ot  torm-  pjns  *n  holes  macje  ;n  a  hoard,  and  patled  threads  from  one  pill 

ing  geometrical  r  r  .  1 

figures  with  pins  to  another.  My  method  appears  to  be  preferable  in  every  re- 
A^tt^me  ^Pe<^  5  it  this;  with  four  fides  of  wood  I  have conftrudted  a 

thod  ;  by  wires  frame,  the  length  of  which  is  about  20  inches,  the  breadth  16, 
*n  a  flat cufhion.  and  thicknefs  three  quarters  of  an  inch.  J  have  covered  the 
two  faces  with  woollen  cloth  rather  open  and  foft,  and  havefilled 
the  intermediate  fpace  with  other  loofe  and  foft  woollen  cloth, 
fo  as  to  form  a  fiat  cufhion  three  quarters  of  an  inch  thick. 

I  have  very  (mall  iron  wires,  bended  at  right  angles  at  the 
two  ends,  which  are  pointed  and  politbed.  Thefe  iron  wires 
areeafily  fixed  in  the  cufhion,  and  form  lines  in  relief,  which 
nothing  can  derange.  I  have  an  afi'ortment  of  all  lengths,  as 
well  as  circles,  femi-circles,  parabolas,  ellipfes,  &c.  Laftly, 
I  have  letters  in  relief,  with  a  point  in  order  to  fix  them  on  the 
cufhion. 

This  method  is  By  means  of  this  little  apparatus,  there  is  no  figure  in  geo- 

very  ready  and  melry,  however  complicated,  but  may  very  fpeedily  be  re- 
comrrrehenfive.  r  ,  ,  .  r 

r  pretented  in  relief. 

We  might  likewife,  and  with  advantage,  ufe  this  cufhion 
for  making  figures  with  pins  and  threads  ;  but  this  method, 
though  better  than  that  of  Saunderfon,  is  not  fo  good  as  the 
iron  wires  here  deferibed.  Experience  is  decifive  in  this  re- 
fped. 

and  is  applicable  It  is  eafy  to  perceive  that  the  above  method  is  likewife  the 
to  mufic,  &c.  heft  for  the  notes  of  mufic  ;  but  the  limits  I  have  adopted  will 
not  allow  me  to  enter  into  further  details. 
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XI. 

'Observations  on  the  real  Nature  of  the  Precipitates  formed  by  the 
Prujfiates  in  Acid  Solutions  of  Barites,  and  the  Affinities  of  the 
PruJJic  Acid  *.  By  Citizen  Guyton. 

JBergman  announced,  that  the  acid  folutions  of  barites  Precipitation  of 

are  precipitated  by  the  faturated  Pruffian  alkali.  This  fa£t,  f^aikali  fon^"* 

confirmed  by  the  obfervations  of  a  great  number  of  chemifts,  fidered  as  an  in- 

appeared  to  many  as  a  new  indication  of  its  metallic  nature,  dlcatl°n  0<r  its 
,  ■  r  J  ...  metallic  nature, 

already  lufpe&ed  on  account  of  its  great  weight.  Lavoifier  in 
particular  thought  it  very  probable,  that  the  difficulty  of  re¬ 
ducing  it  to  the  metallic  ftate  proceeded  from  its  having  more 
affinity  with  oxigen  than  carbon  f . 

The  little  fuccefs  of  the  attempts  to  effe<5t  this  reduction  This  notion 
having  in  fome  meafure  caufed  the  notion  of  this  compofition  abandonec,» 
to  be  abandoned,  the  attention  was  again  fixed  by  the  pheno¬ 
menon  of  the  precipitation  of  an  earth  by  a  re-agent,  which 
according  to  the  generally  received  opinion,  afforded  a  cha- 
racferiftic  indication  of  the  prefence  of  a  metal.  It  was  then 
fufpedted  to  be  owing  to  fome  accidental  caufe.  M.  Meyer  and  the  preciph 

of  Stetin,  announced  in  1786,  in  CrelPs  Annals,  that  the  tat1^?  by  Pur.e  . 

’  *  ’  prulkate  denis#* 

prnlliate  of  potaffi,  if  very  pure  and  carefully  prepared,  did 
not  precipitate  barites  from  its  lolutions.  Kirwan  and  Klap¬ 
roth  adopted  this  opinion  from  their  own  experiments.  Molt 
chemifts  however  continued  to  believe  that  the  precipitation 
took  place,  whatever  might  be  the  means  of  purification  of 
the  proof  liquor.  Pelletier,  amongft  others,  fuppofed  it  one 
of  the  moll  effential  diftin&ive  characters  of  barites  and  ftron- 
tian  f. 

Some  time  ago  being  defirous  to  try  a  pruffiate  of  lime  re-  Carbonate  tff 
cently  prepared  with  lime  of  marble,  and  very  clear,  I  poured 
into  it  a  folution  of  carbonate  of  potaili.  The  liquor  inftantly  nme, 
became  milky  and  opake.  As  it  is  certain  that  no  metallic 
fubffance  was  prefent,  I  could  only  attribute  this  decompofi- 


*  Read  at  the  fitting  of  the  clafs  of  Philofophical  and  Mathe¬ 
matical  Sciences  of  the  Inftitute,  the  2d  Thermidor  in  the  year 
^0,  and  inferted  in  the  Annales  de  Chimie,  XLIII.  183, 

-f  Traite  Elementaire,  &c.  Vol.  I.  p.  174. 

J  Mem.  de  Chimie,  Vol.  II.  p.  454. 
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Prufiiate  of  ba 
rites  formed, 


JC)^  AN  THE  nature  OF  ^RfrClPlT  At  E$t 

by  double  affi.-  tion  to  a  change  of  bafe  of  the  two  falts  by  double  affinity,  t 
then  purpofed  to  examine  whether  this  might  not  be  abfolutely 
the  fame  phenomenon  which  had  given  rife  to  the  fufpicionot 
the  metallic  nature  of  barites. 

I  was  anticipated  in  thefe  refearches  by  Mr.  W.  Henry. 
He  has  fticceeded  in  placing  this  point  of  theory  in  the  cleared: 
light :  I  (hall  repeat  in  a  few  words  the  experiments  that  led 
him  to  it,  and  which  he  publifhed  in  Mr.  Nichol  foil's  Journal  *  ; 
after  which  I  fhall  make  fome  reflections  upon  one  of  the  con- 
fequences  he  deduced  from  them,  which  appears  to  me  to  re¬ 
quire  amendment. 

Mr.  Henry's  firff  object  was  the  direct  compofition  of  pruf- 
fiate  of  barites,  in  order  to  obtain  a  perfectly  pure  prufiiate  of 
potafh :  the  following  is  his  procefs,  which  he  afiirms  that  he 
carried  into  etfedt,  and  was  luggelted  to  him  by  obfervingthe 
decompofition  of  the  fulphate  and  carbonate  of  potafh  by  thu 
prufiiate  of  barites. 

by  calcining  the  He  calcines  the  carbonate  of  barites ;  he  dilfolves  this  earth 

carbonate  of  ba-  foiling  water,  and  adds  Prullian  blue  till  it  is  no  longer  dii- 

the  earth  in  coloured.  The  filtered  liquor  fometimes  becomes  turbid  by 

water,  and  add.  coo]ino-  and  depofes  a  little  oxide  of  iron.  He  filters  it  again, 
PrufTian  blue  * '  / 

till  it  is  no  Ion- and  at  the  end  of  leveral  hours  lmall  yellownh  cryltals  are 

ger  d i [coloured  formed,  which  are  the  prufiiate  of  barites.  He  obtains  an 
by  the  earth  .  ...  ,  .  , 

feizing  the  p.  additional  quantity  by  evaporation. 

acid.  This  prufiiate  of  barites  in  powder  is  thrown  into  a  hot  fo- 

Jruffiatyeftofbae-d  lution  °1  carbonate  of  potafh,  until  it  no  longer  reftores  the 
rites  is  decom-  colour  of  blue  paper.  The  author  obferves,  that  it  is  better  to 
nate^of "potafh"  empl°y  more  prufiiate  than  is  neceflary  for  the  decompofition 
and  thus  gives  of  the  carbonate.  He  digefts  the  mixture  for  about  an  hour  ; 

Vte^  fS  °*t  ^en  the  ^cluor>  evaporates  it  fiowly,  and  obtains  by 

aih.'  this  method  very  fine  cryftals  of  prufiiate  of  potafh. 

Laft  purification  Thefe  cryfials  neverthelefs  fometimes  contain  as  much  as 
by  acetous  acid.  o.24  of  oxide  of  iron  ;  the  greateft  part  of  this  is  feparated  by 
digefting  the  liquor  before  filtrated,  with  a  little  acetic  acid, 
which  has  the  advantage  of  forming  with  the  potafli  an  un- 
cryfiallizable  fait,  and  confequently  cannot  mix  with  the  cry- 
flals  of  the  prufiiate. 

The  precipitated  carbonate  of  barites  may  again  be  ufed  in 
the  fame  operation. 


*  Vol.  IV.  Quarto,  p.  30,  170, 
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Let  us  now  obferve  the  ufe  Mr.  Henry  made  of  the  prufTiate 
of  potafli  thus  prepared  to  refolve  the  controverted  queftion. 

He  poured  tome  of  it  into  a  folution  of  muriate  of  barites.  The  pure  pruf- 
No  precipitation  followed;  the  mixture  was  notin  the  lead 
diflurbed,  and  he  was  inclined  to  think  with  Meyer  and  Klap-  tate  the  muriate 
roth  that  a  pure  pruffiate  does  not  precipitate  barites.  firft^nteS  ^ 

But  having  obferved  the  mixture  half  an  hour  afterwards,  but  ft  did  in 
lie  perceived  fmall  cryftals  forming  on  the  tides  of  the  veflel ;  an  k01^* 

#nd  at  the  end  of  fome  hours  they  were  contiderably  aug¬ 
mented. 

Thefe  crvttals  when  examined  prefented  the  following  cha- 
jafters : 

1.  They  are  very  fparingly  foluble  in  cold  water;  one  chara&er  of  the 

gunce  is  required  to  dilfolve  a  quarter  of  a  grain  *.  precipitated  cry* 

2.  Warm  water  dilfolves  them  rather  quicker,  though  in  a 
yery  fmall  proportion. 

3.  Thefe  folutions  aftbrd  with  fulphuric  acid  and  fulphate  of  They  were  un- 

potalh  a  precipitate  of  fulphate  of  barites;  and  Pruflian  blue  doubted  ly  Prub* 
1  .  ,  r  ,  f  1  . .  r  hate  of  barites, 

with  lulphate  ot  iron. 

4.  Thefe  cryftals  are  completely  diflolved  in  muriatic  acid 
diluted  with  water,  and  this  folution  afforded  unequivocal 
figns  of  the  prefence  of  pruffiate  of  barites. 

5.  Thefe  cryftals  heated  to  rednefs  in  a  filver  crucible  be¬ 
came  black,  and  loft  their  form  ;  muriatic  acid  poured  on  the 
coaly  refidue  produced  an  effervefcence,  and  muriate  of  ba- 
fites  was  formed. 

Mr.  Henry  draws  feveral  confequences  from  thefe  fa£ts.  Indu&iona  from 
The  jirfi,  that  he  was  deceived,  as  well  as  thofe  who  an- thefe 
nounced,  that  pure  barites  does  not  decompofe  pruffiate  of 
potafli.  ( 

The  fecond,  that  barites  ought  to  be  placed  before  potaffi  in 
the  column  of  affinities  of  pruffic  acid. 

The  third,  that  the  precipitation  eftedled  by  pruffiate  of 
potafli  in  a  folution  of  muriate  of  barites,  is  the  product  of  a 
double  affinity. 

The  fourth,  that  barites  differs  in  this  refped  from  the  other 
earths ,  and  approaches  the  metals. 

Of  thefe  four  propofitions,  the  three  firft  feem  to  me  to  be 
♦pen  to  no  obje&ion  ;  for  though  Mr.  Henry  does  not  relate 

t 

#  As  the  Englifli  ounce  is  here  fpoken  of,  which  contains  480 
grains,  cold  water  only  diflolves  about  0,0005  of  its  weight.— -G. 
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Objection  to  the 
inference  that 
barites  ap¬ 
proaches  to  the 
metals : 


becaufe  the  pre¬ 
cipitation  is  by 
double  affinity, 
and  happens 
with  other 
earths  and  alka¬ 
lies. 


aamely  potalh  j 


foda  j 
ftrontian  5 
lime  j 


jnngnefia ; 

and  becaufe  the 
order  of  affinity 
is  not  the  only 
dilbindVive  cha¬ 
racter  of  bodies. 


ON  THE  NATURE  OP  T  R  E  C  I P  IT  AT  IS  * 

any  diredt  experiment  on  this  fubjeCt,  it  is  known,  and  I  hav* 
my  felt  obferved  it,  that  the  aqueous  folution  of  barites  poured 
into  a  folution  of  ulcaline  pruffiatc,  decomposes  it  by  fimple 
athnify. 

It  is  not  the  fame  with  the  lad  conclufion  of  Mr.  Henry  ; 
for  though  thefe  acid  folutions  of  barites  are  decompofed  by 
the  alcaline  prufliates,  precifely  like  the  metallic  folutions  by 
the  way  of  double  affinity,  or  the  concurrence  of  divellent 
forces  which  determine  the  exchange  of  bafes,  it  in  no  relpect 
follows  that  barites  is  on  that  account  removed  from  the 
earths,  or  approached  to  the  metals.  If  that  were  the  cafe, 
the  fame  mud  be  afferted  of  all  fubdances,  which  prefent  the 
fame  phenomenon,  and  it  would  no  doubt  be  a  matter  of  lur- 
prize  to  find  this  reafoning  lead  us  to  aflimilate  to  the  metals 
lime,  Jirontian,  mugnejia,  poiajh,  foda,  and  even  ammonia , 
fince  the  Prudic  acid  can  take  all  thefe  bales  from  their  fol- 
vents  when  the  fum  of  the  divellent  affinities  is  in  its  fa¬ 
vour. 

I  have  proved  this  in  the  cafe  of  potajh  by  the  experiment 
already  related,  where  it  is  feen  that  it  takes  the  Prullic  acid 
from  the  lime,  and  yields  to  it  the  carbonic  acid. 

This  effect  is  dill  fpeedier  with  carbonate  oi'foda,  and  pruf* 
date  of  lime. 

The  lolution  of  nitrate  of  Jirontian,  is  likewife  decompofed 
by  the  prultiate  of  lime. 

If  a  few  drops  of  prudiate  oflirne  be  poured  into  a  folution 
of  fulphate  of  ammonia  in  five  or  fix  minutes,  a  whitidi  frothy 
film  of  the  thicknefs  of  about  a  quarter  of  an  inch  thick  fwims 
at  the  furface,  and  is  at  laft  depofed  in  final!  flakes. 

Ladly,  fulphate  of  magneda  mixed  with  pruffiatc  of  lime 
becomes  clouded,  and  a  precipitate  is  formed. 

Let  us  therefore  return  to  the  true  caufe  of  thefe  pheno¬ 
mena,  the  action  of  the  double  affinities  in  which  we  ftill 
trace  the  dmple  ele&ive  attractions,  the  order  of  which  is  to¬ 
tally  independent  of  that  leries,  or  arrangement  in  which  we 
place  luch  fubdances  as  have  leveral  other  properties  in  com¬ 
mon.  Therefore  the  dation  which  barites  holds  before  pot- 
arti  in  the  columns  of  the  attra&ions  of  pruflic  acid,  ought 
no  more  to  be  applied  in  its  claflification,  than  the  polition  of 
lirhe  before  the  fixed  alcalis  in  the  columns  of  the  oxalic,  tar- 
♦urous,  and  boracic  acids,  &e.  With  much  more  foundation 
4  it 


ON  THE  MATERIALITY  OF  CALORIC.  |97 

it  has  been  propofed  to  rank  barites  with  the  alcalis,  whofe 
Chemical  action  it  in  fadt  performs  in  many  circumftances,  but 
from  which  it  however  differs,  as  I  have  elfewhere  obferved  *, 
in  fome  characters,  which  may  be  conffdered  as  limits,  and 
particularly  by  its  infolubilily  in  alcohol. 


XII. 

A  Review  of  fome  Experiments ,  which  have  been  fappofed  to 
dif prove  the  Materiality  of  Heat .  Ry  William  Henry. 

From  the  Memoirs  of  the  Literary  and  Philofophical  Society  of 
Manchefter ,  Vol.  V.  Part  II. 

The  following  remarks,  on  the  fubjeft  of  heat,  were  written  Preface, 
foon  after  the  publication  of  Count  Rumford^s  Inquiry  con¬ 
cerning  the  Source  of  the  Heat  evolved  by  Friction  ;  and  of 
the  intereffing  effays  of  Mr.  Davy,  which  appeared  in  Dr. 

Beddoes’s  Weft  Country  Contributions.  They  were  tranf- 
jmitted  to  Dr.  Beddoes,  for  publication,  about  the  dole  of  the 
year  1799  ;  but  circumftances,  with  which  I  am  unacquainted, 
have,  I  believe,  induced  the  Doctor  to  decline  the  continuation 
of  his  periodical  work.  Thefe  circumftances  I  deem  it  necef- 
fary  to  ftate ;  becaufe,  had  the  effay  been  written  nearer  the 
period  of  its  publication,  it  would  probably  have  aflumed  a 
very  different  form.  At  prefen t,  I  have  not  leifure  to  review 
the  fubject,  or  to  attempt  any  material  alteration  ;  and  ftill 
lefs,  to  examine  whether  I  have  been  anticipated  by  any  of 
the  authors  whofe  effays  have  been  publiftied  during  the  two 
laft  years. 

A  Review  of  fome  Experiments ,  which  have  been  fuppofed  to 
difprove  the  Materiality  of  Heat. 

It  has  long  been  a  queft ion  among  philofophers,  whether  Queftionwhe- 
the  fenlation  of  heat,  and  the  clafs  of  phenomena  arifing  from  ther  heat  be  mat- 
the  lame  caufe,  be  produced  by  a  peculiar  kind  of  matter,  or  er  °r  moUon' 
by  motion  of  the  particles  of  bodies  in  general.  The  former  of 
thefe  opinions,  though  far  from  being  yniverfally  admitted,  is 
now  moft  generally  received;  and  the  peculiar  body,  to  which 
the  phenomena  of  heat  are  referred,  has  been  demonftrated  by 
M.  Lavoifter,  caloric.  Againft  the  doctrine  of  the  French 

#  Annales  de  Chimie,  Vol.  XXXI.  p,  267. 
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Another  ftate- 
ment :  AiTum* 
ing  the  exiftencft 


fchool  fome  forcible  arguments  have  lately  been  advanced  by 
Count  Rumford  and  by  Mr.  Davy,  both  of  whom  have  adopt¬ 
ed  that  theory  refpe&ing  heat,  which  alTigns,  as  its  caufe,  a 
motion  among  the  particles  of  bodies. 

Mr.  Davy’s  op-  The  method  of  reafoning,  employed  by  Mr.  Davy,  in 
matter*©? heat  is  proving  the  immateriality  of  the  caufe  of  heat,  is  the  reduSlio 
by  reduflio ad ab-  ad  abfurdum ,  i.  e.  the  oppugned  theory  is  alTiimed  as  true, 
fur dum »  together  with  its  applications  ;  and  fa6ts  are  adduced,  directly 

contradictory  of  the  affumed  principles.  I  fliall  take  the  liberty 
of  offering  a  ftatement  of  the  argument,  rather  different  from 
that  of  Mr.  Davy ;  though  I  truft  without  mifreprefentation, 
or  any  material  omiffion. 

Let  heat  be  confidered  as  matter ;  and  let  it  be  granted, 
that  the  temperature  of  bodies  depends  on  the  prefence  of  un- 
*f° caloric.  See.  combined  caloric.  Now,  if  the  tempeiature  of  a  body  be  in- 
creafed,  the  free  caloric,  occafioning  that  elevation,  mull 
proceed  from  one  of  two  fources ;  either,  IjHy,  Tt  maybe 
communicated  by  furroumling  fubffances ;  or,  2dly,  It  may 
proceed  from  an  internal  fource,  i.  e.  from  a  difengagement 
of  w7hat  before  exifted  in  the  body,  latent  or  combined.  But 
the  temperature  of  bodies  is  uniformly  increafed  by  friction  and 
percuflion,  and,  neceffarily,  in  one  of  the  foregoing  modes. 
Heat  by  frldtion  1*  Mr.  Davy  found,  by  experiment,  that  a  thin  metallic  plat# 
3n  vacuo,  was  heated  by  friction  in  the  exhaufted  receiver  of  an  air- 
pump,  even  when  the  apparatus  was  infulated  from  bodie* 
capable  of  fupplying  caloric,  by  being  placed  on  ice.  This 
experiment  he  confiders  as  demonftrating,  that  the  evolved 
caloric  could  not  be  communicated  by  furrounding  bodies, 
does  not  exclude  To  the  inference  deduced  from  this  experiment  it  maybe 


caloric* 


fcecaufe  a  vacu- 
urn  conduits. 


objected,  that  the  mode  of  infulation  was  by  no  means  perfect. 
Admitting  the  vacuum  produced  by  the  air-pump  to  have  been 
complete,  ftill  the  fupply  of  caloric  could  not  thus  be  int  i rely 
cut  off ;  tince  it  has  been  fhewn  by  Count  Rumford,  that  ca¬ 
loric  patfes  even  through  a  torricellian  vacuum.  If,  therefore, 
friction  produce  in  bodies  fome  change,  which  enables  them 
to  attract  caloric  from  furrounding  fubftances,  this  attraction 
may  be  equally  efficient  in  an  exhaufted  receiver,  as  in  one 
containing  an  atmofphere  of  mean  dentitv.  It  would  be  an 
interefting  fubjeCt  of  experiment,  to  determine  the  influence  ol 
atmofpheres  of  various  denfi  ties,  as  conductors  of  caloric;  for, 
fmee  cffeCts  are  proportionate  to  their  caufes,  and  it  is  afeer- 
3  tained 
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tabled  that  common  air  conducts  caloric  better  than  it  is  con¬ 
veyed  through  a  vacuum,  as  1000  is  to  702,  it  may  be  expect¬ 
ed  that  the  ratio  will  hold  in  all  intermediate  degrees. 

In  Count  Rumford’s  mafterly  experiment,  the  metal,  Tub- In  Count  Rum- 
mitted  to  fridion,  was  encompafled  by  water ;  and  air  wasmcnts  (Phllof. 
carefully  excluded  from  the  lurfaces  in  motion.  Vet  the  water  Jour.  4to,  II. 
became  hot,  and  was  kept  boiling  a coniiderable  time.  In  this Io6;’  ^al'Jllc 
cale,  the  only  obvious  fource  of  caloric,  from  without,  wTas  pofed  to  be  ab- 
through  the  borer  employed  in  producing  the  friction  ;  if  it  be 
true,  as  the  Count  has  obferved,  that  the  water  could  not,  at  time, 
the  fame  in  (Ian  t,  be  in  the  ad  of  giving  out  and  receiving  heat. 

The  fame  objedion  to  the  communication  of  heat,  from  an  ex¬ 
ternal  fource,  exifts  alfo  in  thus  explaining  Mr.  Davy’s  experi¬ 
ment  :  but  I  cannot  admit  that  the  argument  is  demonftrative, 
in  proving  the  evolved  caloric  not  to  be  derived  from  external 
fubftances ;  for  no  alpfurdity  is  implied  in  fuppoling,  that  a 
body  may  be  receiving  caloric  in  one  ftate,  and  giving  it  out 
in  another.  We  have  an  example  of  the  fimultaneous  admif- 
fion  and  extrication  of  a  fubtle  fluid,  the  materiality  of  which  is 
admitted  by  Mr.  Davy,  in  an  excited  eledric,  which,  at  the  Inftance  in  elec- 
very  fame  inftant,  receives  the  eledric  fluid  from  without,  and  tnat** 
transfers  it  to  the  neighbouring  condudors.  In  an  ignited 
body,  alfo,  the  two  procefles  of  abforption  and  irradiation  of 
light,  are,  perhaps,  taking  place  at  the  fame  moment. 

II.  Another  caufe  of  the  increafe  of  temperature  in  bodies.  In  bodies  which 
is  the  liberation  of  their  combined  caloric;  and,  if  this  be  a  lieaC  , 
fource  of  temperature,  the  abfolute  quantity  of  caloric  in  a  body  not  have  their 
muff  be  diminifhed  by  fridion.  That  no  luch  diminution  really  c^c‘ty  dim*’ 

J  J  mined  j 

takes  place,  we  have  the  evidence  of  two  experiments — the 

one  of  Mr.  Davy,  the  other  of  Count  Rumford.  Mr.  Davy, 
by  rubbing  together  two  pieces  of  ice,  converted  them  into 
water.  Now  water,  ex  hypothefi,  contains  more  calorie  than 
the  ice  from  which  it  was  formed ;  and,  on  the  fame  hypothe¬ 
cs,  the  abfolute  quantity  of  caloric  in  ice  is  diminifhed  by  fric¬ 
tion  and  liquefadion,  which  is  abfurd.  Count  Rumford  alfo 
jafcertained,  that  the  fpecific  heat  of  iron  was  not  diminifhed 
when  converted  by  a  borer  into  turnings,  and  confequently' 
wrhen  it  had  been  the  fource  of  much  temperature,  In  expla-h  may  be  fup- 
pation  of  thefe  fads,  we  may  be  allowed  to  aflame  the  commu- from^with- 
nication  of  caloric  from  furrounding  bodies,  till  this  communi-out ; 
cation  has  been  demonflrated  to  be  im^oflible.  But  even  were 

the 


200 


ON  THE 

*-V 


MATERIALITY  6  F  CALORIC, 


and  the  experi¬ 
ments  for  decid 
ing  capacities  are 


the  impoffibility  eftablifhed,  it  would  yet  remain  to  be  proved, 
that  the  evolved  caloric  does  not  proceed  from  an  internal 
fource;  and  this  can  only  be  done  by  an  accurate  comparifon 
of  the  quantity  of  caloric  in  bodies,  before  and  after  fri&ion. 
Now,  in  inhibiting  this  comparifon,  it  is  implied,  that  we 
poffefs  means  of  determining  theabfolute  quantity  of  caloric  in 
•[ueftionable.  bodies,  and  that  we  can  compare  quantities  of  caloric  with  as 
much  certainty  as  we  can  obtain  from  an  appreciation  by 
weight  or  by  meafure.  Such  perfection  however  does  not,  i 
apprehend,  belong  to  the  prefent  hate  of  our  knowledge  re- 
fpeCt  ing  heat ;  for  I  have  always  been  diftruhful  of  that  part  of 
the  doctrine,  which  ahigns  the  ratio  of  heat  latent  in  bodies. 
The  grounds  of  this  dihruh  I  fhall  hate  pretty  fully  ;  lor,  if  it 
can  be  proved  that  we  have  no  accurate  conceptions  of  quan¬ 
tity,  as  appertaining  to  heat,  all  arguments  againh  its  materi¬ 
ality,  derived  from  fuppofed  determinations  of  its  quantity, 
muh  be  inconclufive. 

>t  is  aflerted  that  The  only  clear  conceptions  which  the  mind  has  of  quantity, 

concept^on^of  are  derived  either  from  a  comparifon  of  the  magnitude,  or  of 

quantity  are  the  gravity  of  bodies.  In  the  inhance  of  caloric,  both  thefe 

from  magnitude  m0(jes  Qf  menfuration  fail  us.  We  cannot  ehimate  the  bulk  of 
or  weightj  . 

a  fubftance  which  eludes  our  grafp  and  our  vifion  ;  nor  have 
we  yet  fucceeded  in  comparing  its  gravity  with  that  of  the 
groffer  kinds  of  matter,  which  it  lurpaffes  in  tenuity  beyond  all 
neither  of  which  comparifon.  Our  notions  of  the  quantity  of  caloric  are  derived, 
in  caloric.  no^  ^rom  fuch  dmple  judgments,  but  from  complicated  pro- 
ceffes  of  reafoning,  in  the  Heps  of  which,  errors,  fatal  to  the 
whole,  may  perhaps  fometime  appear. 

Caloric  is  pecu-  Whatever  be  the  nature  of  caloric,  whether  it  be  a  body  fui 
liar  in  its  incre-  .  r  ~  ..  J  . 

ments  being  de-  generis,  or  a  quality  or  other  bodies,  its  effects  are  peculiar  and 

noted  by  expan-  appropriate  ;  and,  like  all  other  facts,  bear  a  proportion  to 
the  energy  of  their  caufe.  Expanfion,  for  example,  it  is  proved 
by  experiment,  keeps  pace  with  the  adtual  increments  of  heat ; 
and  on  this  principle  is  founded  the  thermometer,  the  great 
agent  in  the  acquirement  of  all  our  ideas  refpedting  heat,  both 
abfolute  and  relative.  The  competency  of  this  inftrument, 
however,  to  afford  information  of  the  quantity  of  caloric,  is 
limited  by  the  following  circumftances  : 

The thermome-  j fty  The  mercury  of  the  thermometer  indicates  only  the 
abfolute  quanni-  quantity  of  heat  which  it  has  itfelf  acquired,  and  by  no  means 
'its,  that  contained  in  furrounding  bodies.  2dly,  The  fcale  of  ex¬ 

pand  on 
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panlion  is  wholly  arbitrary,  commencing  far  from  the  abfolute 
privation  of  heat,  and  falling  far  fhort  of  its  maximum.  3d/y, 

The  caloric,  latent  in  bodies,  or  chemically  combined  with 
them,  has  no  effe6t  on  the  thermometer.  4 thlj/,  The  experi-  and  the  laws  de¬ 
ments  of  Dr.  Crawford,  though  fufficient  to  tliew  that  the  vp  °P^cl 
expanfion  of  the  mercury  of  the  thermometer  bears  a  ratio  to  only  to  a  firail 
the  aftual  increments  of  heat,  in  any  temperature  between  the  Part  °^t^is  ^cale* 
boiling  and  freezing  points  of  water,  by  no  means  prove  that 
this  proportion  holds  univerfally. 

Equal  weights  of  heterogeneous  bodies,  it  is  prefumed, 
contain  unequal  quantities  of  caloric ;  and  the  ratio  of  thefe 
quantities  is  approximated  in  the  following  manner. 

Equal  weights  of  the  fame  body,  at  different  temperatures.  Common  m?. 
give,  on  admixture,  the  arithmetical  mean:  but  equal  weights  the  Ratios 
of  different  bodies,  at  different  temperatures,  afford  a  tempe-loric  by  them, 
rature  which  varies  confiderably  from  the  mean.  Thus  a  pound  J1?on  temPe™tu,e 
of  water  at  100  degrees,  and  a  pound  at  200,  give  the  tern- the  mean, 
perature  of  150°  ;  but  a  pound  of  water  at  200*,  and  a  pound 
of  mercury  at  100°,  afford,  not  the  mean,  but  a  temperature 
confiderably  higher.  Hence  it  follows  that  a  pound  of  mer¬ 
cury  has  not  the  power  of  fixing  and  retaining  fo  much  caloric 
as  a  pound  of  water :  and  the  fixation  of  more  heat,  by  the 
water  than  by  the  mercury,  is  afcribed  to  the  fuperior  energy 
of  a  power  inherent  in  both,  and  termed  capacity  for  caloric. 

From  an  extenfive  feries  of  experiments  Dr.  Crawford  in- Capacities  per- 
fers,  that  the  capacities  of  bodies  are  permanent,  fo  long  as  ™an^c  ^  ^ 
they  retain  their  form.  Thus,  the  capacity  of  water  has  to  pothefis, 
that  of  mercury  the  ratio  of  28  to  1,  at  any  temperature  be¬ 
tween  32°  and  212°.  The  difference  of  capacities  of  bodies, 
it  is  inferred,  therefore  would  continue  the  fame,  dowm  to  the 
abfolute  privation  of  temperature.  Imagine,  then,  two  bo¬ 
dies  at  this  point  *of  privation  :  they  may  ftill  contain  unequal 
quantities  of  combined  caloric ;  for,  when  chemically  com¬ 
bined,  caloric  does  not  produce  temperature.  On  Dr.  Craw-  not  applicable  at 

ford’s  hypothefis,  thefe  comparative  quantities  of  combined  re,note  and  un~ 

J  \  1  *  .  known  tempera- 

caloric,  in  the  two  bodies,  may  be  learned  by  oblerving  the  tures, 
ratio  of  temperature,  produced,  by  the  addition  to  each,  of 
fimilar  quantities  of  heat.  This  fuppofition,  however,  is  ma- 
nifeflly  gratuitous;  and  the  contrary  might  be  maintained 
with  equal  or  greater  probability  :  for  it  may  be  fuppofed  that, 
at  this  affumed  negation  of  temperature,  one  body  renders 

latent 
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latent  more  caloric  than  another,  becaufe  it  actually  contains 
Jefs ;  as  certain  dry  (alts  attract  more  water  from  the  atinof- 
phere  than  others  containing  much  water  of  cryftallization. 
*ot  probable.  The  commonly  employed  mode  of  ascertaining  the  Specific 
caloric  of  bodies,  is  founded,  therefore,  on  an  alfumption, 
which  is  deficient  in  the  character  of  a  datum,  and  which  iifeif 
requires  proof. 

Theorem  for^  If  thefe  objections  be  valid,  they  will  apply  alfo  to  fhewr  the 
fute ^ ero,1Cfalla-  fallacy  of  the  theorem,  for  finding  the  abfolutezero  of  bodies. 

By  this  term  fome  philofophers  appear  to  underhand  the  point 
of  abfolute  privation  of  caloric,  both  free  and  combined.  I 
apprehend,  however,  that  in  Strict  propriety  it  can  only  be  ufed 
to  Signify  the  negation  of  uncombincd  caloric,  or,  as  Dr.  Craw¬ 
ford  expreffes  himfelf,  the  point  of  ablolute  cold.  As  applied, 
however,  to  water,  it  is  evident  that  the  whole  quantity  of 
heat  is  underftood.  In  ascertaining  the  zero,  fay  thefe  calcu¬ 
lators,  the  capacity  of  ice  to  that  of'  water  is  as  9  to  10.  It  is 
plain,  therefore,  that  when  water  freezes,  it  mull  give  outy^th 
of  its  whole  heat,  and  this  10th  part  is  found  to  anfwer  to  1 4-6® 
of  Fahrenheit.  Consequently  its  whole  heat  is  10  times  146, 
or  1 4609  ;  and  hence  the  natural  zero  is  1 460 —  32  or  J  428°. 
Now  of  this  eftimate  it  is  a  datum,  that  the  capacities  of  ice 
and  water  have  precifely  the  above  ratio.  But  if  the  general 
formula,  for  afeertaining  the  Specific  caloric  of  bodies,  be 
founded  on  erroneous  principles,  it  cannot  Serve  as  the  ground¬ 
work  of  any  Solid  conclusions. 

Arguments  in-  The  materiality  of  caloric  may,  I  apprehend,  be  maintained, 
dofthne^tlr  re-  w,thout  admitting  that  w7e  have  made  any  Steps  towards  deter- 
fore  prove  no-  mining  its  quantity  in  bodies ;  and  the  arguments  of  Count 
thing  either  way.  ^umjor(j  anc|  jy[r  Davy  are  not  demonstrative,  becaufe  they 

affume,  that  this  part  of  the  doctrine  of  caloric  cannot  be  relin- 
quifbed,  without  abandoning  it  in  tnto.  I  may  be  permitted, 
therefore,  to  State  my  reafonsfor  believing  caloric  to  be  matter; 
which  would  have  been  unneceffary,  had  the  contrary  been 
proved,  with  all  the  force  of  mathematical  demonstration. 

Avoiding  all  metaphyfical  reafoningon  the  nature  of  matter, 
and  affuming  the  generally  received  definition,  as  Sufficiently 
chara£tcrizing  it,  I  {hall  examine  how  far  this  general  charac¬ 
ter  of  matter  applies  to  the  individual — caloric.  Caloric  oc¬ 
cupies  Space  or  is  extended,  becaufe  it  enlarges  the  dimenlions 

cupies  fpace,  and  of  other  bodies ;  and,  for  the  fame  reafon,  it  is  impenetrable, 
is  impenetrable:  Since 


That  caloric  is 
matter : 


becaufe  it  ex¬ 
pands  bodies, 
and  therefore  oc- 
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$nce  if  it  could  exifi,  at  the  fame  time,  in  the  fame  place,  with 
other  bodies,  their  volume  would  never  be  enlarged  by  the  ad¬ 
dition  of  heat.  Of  form  or  figure,  as  only  a  mode  of  exten- 
fion,  it  is  unneceiTary  to  prove  that  caloric  is  polfefled  ;  and  in¬ 
deed  there  is  perhaps  only  one  general  quality  of  matter  that 
will  not  be  allowed  it,  viz.  attraction.  That  caloric  is  in-  It  hasaotbeoi 
fluenced  by  the  attraction  of  gravitation,  or  by  cohefive  attrac-  P'ovet!  deftitute 
lion,  has  never  yet  been  proved.  Yet  the  various  experi¬ 
ments  of  Button,  Whitehurft,  Forclyce,  Pictet,  &c.  cannot  be 
alledged  as  proofs,  that  it  is  actually  dev  oid  of  this  property  ; 
fince  they  only  decide,  that  the  fmall  quantities,  which  can  be 
artificially  collected,  are  not  to  be  fet  in  the  balance  again#  the 
groffier  kinds  of  matter.  One  kind  of  attradtion,  that  which 
has  lately  been  termed  chemical  affinity,  may,  I  think,  after  a 
full  furvey  of  phenomena,  be  fairly  predicated  of  caloric — and 
if  its  poffieffion  of  this  quality  be  rendered  probable,  we  lhall 
thence  derive  a  powerful  argument  in  favour  of  its  mate¬ 
riality. 

That  chemical  affinity  has  a  confiderable  (hare  in  producing  It  appears  t® 
the  phenomena  of  heat,  appears  probable  from  tire  following 
confiderations : 

1.  All  the  characters,  diftinguiffiing  caloric  when  feparate,  becaufeits  pro- 
ceafe  to  be  apparent,  when  it  has  contributed  to  a  change  °i  combination3^  ^ 
form  in  other  bodies ;  and  the  properties  of  the  fubftances  fo 

changed  are  alfo  materially  altered.  Now  this  is  the  only 
unequivocal  mark  of  chemical  union  that  we  cam  apply  in  any 
inftance ;  and  chemical  union  implies  the  exiftence  and  ef¬ 
ficiency  of  chemical  affinity. 

2.  The  relation  of  caloric  to  different  fubftances,  appears  and  It  fbews 


to  obferve  that  peculiar  law,  which,  in  other  inftances,  is  eledtive  affinity.' 

*  ^  linsilc « 

termed  elective  affinity.  If  a  compound  of  two  or  more  prin¬ 
ciples,  a  metallic  oxide  for  inftance,  be  expofed  in  a  high  tem¬ 
perature,  the  caloric  forms  a  perfect  union  with  the  one,  but 
not  with  the  other.  In  certain  inftances,  caloric  is  evolved 
when  two  lubftances,  attracting  each  other  more  powerfully 
than  they  attraft  caloric,  produce,  on  admixture,  an  elevation 
of  temperature.  In  odier  inftances,  caloric  is  abforbed  when 
it  is  attradted  by  the  new  compound  more  ftrongly  than  by  the 
feparate  components.  Such  facts  warrant  the  deduction,  that 
caloric  is  fubject  to  the  laws  of  chemical  affinity.  But  the  pre- 
cife  order  of  its  affinities  remains  to  be  decided  by  future  expe¬ 
riments. 


3.  Caloric 
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.*5.  Caloric  Teems  alfo,  on  Tome  occafions,  to  bear  a  part  iff 
the  operation  of  double  eledive  affinities.  In  this  way  it  pro¬ 
duces  decompofitions,  which,  by  Tingle  affinity,  it  is  incapable 
oT  effecting.  Thus  a  moft  intenfe  fire  does  not  expel  intirely 
the  carbonic  acid  from  alkalis.  Rut  when  the  affinity  oT  an 
acid  Tor  an  alkali  concurs  with  that  of  carbonic  acid  Tor  caloric, 
a  decompofition  enfues. — Again,  water  may  be  fubmitted  to 
the  higheff  temperature,  without  imparting  a  gafeous  form  to 
the  hidrogen  which  it  contains;  but  the  confpiring  affinity  of 
a  metal  Tor  oxigen  occafions  the  produdion  of  hidrogenous 
gas.  On  this  principle,  many  chemical  Tads  arc  refolved  into 
the  law  of  double  affinity t  which  are,  at  prefent,  explained  by 
that  of  fingle  eledive  attradion. 

4*.  Caloric  ads,  fometimes,  as  an  intermedium  in  combin¬ 
ing  bodies,  which,  without  its  aid,  are  not  TuTceptible  of  com¬ 
bination.  Thus  carbon  and  oxigen  do  not  evince  any  ten¬ 
dency  to  combination,  at  the  ordinary  temperature  of  the  at- 
mofphere  ;  but  caloric  brings  them  into  union,  and  conffitutes, 
itfelf,  part  of  the  refulting  compound.  This,  and  a  variety 
of  other  inftances,  have  a  ftriking  refemblance  to  what  is  call¬ 
ed  intermediate  affinity. 

In  the  theory  of  Dr.  Crawford,  no  influence  is  allowed  to 
chemical  affinity  over  the  phenomena  of  heat ;  and  indeed  that 
philofopher  exprefles  a  decided  opinion,  that  elementary  heat 
is  not  capable  of  uniting  chemically  with  bodies.  Hence  it 
appears,  that  the  difference  betwreen  the  terms  affinity  and 
capacity  is  not  merely  a  verbal  one  ;  but  that  they  are  adually 
expreffive  of  different  powers  or  c.aufes:  and  the  queflion, 
therefore,  which  of  the fe  terms  fh all  be  adopted,  in  the  de- 
feription  of  Tads,  is  one  involving  the  determination  of 
caufes. 

The  term  capacity  for  heat  is  employed,  by  Dr.  Crawford 
and  others,  to  denote,  in  the  abffrad,  that  powder,  by  which 
different  kinds  of  matter  acquire  different  quantities  of  caloric. 
Rut  in  the  various  applications,  that  are  made  of  this  theory, 
a  more  precife  meaning  is  often  affixed  to  it ;  and  the  term  i» 
applied,  in  much  the  Tame  fenfe,  which  it  has  in  common 
language.  When  thus  underffood,  a  difference  of  capacity 
neceffarily  implies  a  difference  in  the  extent  of  the  Tpaces, 
between  the  minute  particles  of  bodies ;  and  that  thefe  diffe¬ 
rences  occafion  the  varieties,  obferved  in  the  acquirement  of 

belt 
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heat  by  different  bodies;  On  this  theory,  there  is  no  a£tive  it  ufually  im- 
principle  or  power  inherent  in  bodies,  and  more  active  in  ^u^mere  loca- 
fome  than  in  others, — no  tendency  in  the  matter  of  heat  to  lity. 
attach  itfelf,  in  preference  to  any  one  lubftance.  The  al¬ 
igned  caufe  of  the  phenomena  of  heat  is  not,  I  apprehend, 
adequate  to  produce  the  effects  afcribed  to  it. 

On  the  theory  of  capacities,  a  change  of  form  is,  in  certain  By  this  theory 
inftances,  antecedent  to  the  abforption  of  caloric.  Thus, the  changc 
when  ether  is  converted  into  gas,  on  removing  the  preffure  precede  the 
of  the  atmofphere,  according  to  this  hypothefis,  the  capacity  ^ran^'lt'10n  oi 
of  the  ether  is  increafed  by  its  volatilization  ;  and  the  change 
of  form  is  prior  to,  and  the  caufe  of,  the  abforption  of  caloric. 

The  order  of  events,  then,  in  the  volatilization  of  ether,  is 
firff  an  alteration  of  form  ;  next  a  change  of  capacity  ;  and  - 
laffly  an  abforption  of  caloric.  On  this  hypothefis,  ether  may 
exifi  in  the  hate  of  gas,  without  containing  a  greater  abfolute 
quantity  of  caloric,  than  in  a  liquid  form.  But  filch  an  inter¬ 
pretation  of  phenomena  is  directly  contradictory  to  an  efia- 
bliflied  principle,  admitted,  even  by  thofe  who  prefer  the 
doCtrine  of  capacities,  viz.  that  all  bodies,  during  their  con- 
Yerfion  from  a  fluid  to  a  vaporous  hate,  abforb  caloric.  It  is 
at  variance,  alfo,  with  obferved  faCts :  for  if  a  thermometer 
be  immerfed  in  a  portion  of  ether,  conlined  under  the  receiver 
of  an  air  pump,  the  temperature  of  the  ether  will  be  found  to 
link  gradually,  during  the  exhauftion  of  the  air ;  and  the  eva¬ 
poration  becomes  proportionally  flower,  till,  at  laft,  it  is 
fcarcely  perceptible.  We  may,  therefore,  infer,  that  at  a 
certain  point  of  diminifhed  temperature,  the  volatilization  of 
ether  would  entirely  ceafe,  if  the  fupply  of  caloric,  from  fur¬ 
rounding  bodies,  could  be  completely  intercepted.  But  on 
the  theory  of  capacities,  the  evaporation  fliould  proceed  as 
rapidly  at  the  clofe,  as  at  the  commencement,  of  the  procels 
— or,  in  other  words,  evaporation  fhould  be  wholly  indepen¬ 
dent  of  temperature,  which  every  one  knows  is  contrary  to 
fa  61. 

It  may  be  confidered  therefore,  as  extremely  probable,  that  Whence  it  Is 

the  tendency  of  ether  to  affume  a  gafeous  form  depends  on  its  n[loft 

.  J  .  °  .  r  that  the  effe&s 

chemical  affinity  for  caloric.  But,  (it  may  be  afked)  how  is  arife  from  affi- 
this  affinity  counteracted  by  an  increafed  preffure,  and  aug-  nity* 
mented  by  a  diminiffied  one  ? 


A  cir- 
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Mechanical  A  eircumftance,  abfolutely  eflential  to  the  formation  of 

pretture  prevents  fe  js  that  free  fpace  thall  be  allowed  for  their  ex  pan  fi  on* 

gas;  but  is  not  Mechanical  prellure  acts  as  a  counteracting  force  to  this  ex- 
an  argument  panfion  ;  and  either  prevents  it  completely,  or  partially,  ac± 
reined  th  S  d°C  wording  to  the  degree  of  its  application.  But  from  this  fa£t, 
no  argument  can  be  drawn  againft  the  exiftence  of  chemical 
affinity,  as  an  attribute  of  caloric.  Two  oppofite  forces  in 
phytics  may  be  fo  balanced,  that  neither  (hall  produce  its  ap¬ 
propriate  effect.  Thus  a  body,  impelled  in  contrary  direc¬ 
tions,  may  remain  at  reft,  yet  the  operation  of  the  oppofing 
forces,  in  this  cafe,  cannot  be  denied.  Even  in  chemiftry, 
we  have  unequivocal  examples,  in  which  the  a6tion  of  the 
affinities  is  fupprelfed  by  more  powerful  caufes.  Thus  bodies, 
that  have  a  ftrong  chemical  affinity,  are  kept  perfectly  diftinft, 
even  when  placed  in  contact,  by  the  affinity  of  aggregation. 
The  only  inference,  then,  that  can  fairly  be  adduced  from 
the  effects  of  preffiure,  in  preventing  the  formation  of  gafes,  is, 
that  it  is  a  power,  fometimes  fuperior,  in  energy,  to  that  of 
chemical  affinity. 

Caloric  having  Since,  therefore,  caloric  is  characterized  by  all  the  proper* 
ail  the  proper-  ^es  except  gravity,  that  enter  into  the  definition  of  matter- 
but  gravity  may  we  may  venture  to  confider  it  as  a  diftinct  and  peculiar  body. 

Nor  is  its  deficiency  of  gravity  fufficient  to  exclude  it  from 
the  clafs  of  material  fubftances.  Such  nicety  of  arrangement 
might,  with  equal  propriety,  lead  us  to  deny  the  materiality 
of  light,  the  gravity  of  which  has  never  yet  been  proved  :  for, 
befides  the  experiments  of  Mr.  Michell,  which  failed  in  afeer- 
taining  this  property  of  light,  we  have  feveral  chemical  fa6t$ 
tending  to  the  fame  conclulion.  Thus  Mr.  Cavendifh,  after 
firing  a  mixture  ol  hidrogenous  and  oxigenous  gafes,  in  a  dole 
vefiel,  a  procefs  during  which  much  light  is  always  emitted, 
found  not  the  fmalleft  diminution  of  weight. 

To  have  completed  this^  defence  of  the  material  nature  of 
heat,  it  would  have  been  proper  to  have  pointed  out  the  cir- 
cumftances,  in  which  the  phenomena  of  heat  differ  from  tlui 
known  and  acknowledged  phenomena  of  motion.  At  prefent, 
however,  I  have  not  leifure  to  purfue  the  fubjed  at  much 
length  ;  and,  though  feveral  points  of  difagreement  would 
doubtiefs  be  found,  I  fhall  mention  only  one  of  the  mol) 
marked  and  decifive. 


be  taken  to  be 
matter 


Phenomena  of 
heat  differ 
from  thofe  of 
motion. 


^lotion 
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Motion  is  an  attribute  of  matter,  independently  of  which  Heat  can  pafs 
it  cannot  poflibly  fubfift.  If  therefore,  the  phenomena  of  heat  cuum^but  mo* 
can  be  fliewn  to  take  place,  where  matter  is  not  prefent,  we  tion  furely  can- 
fliall  derive,  from  the  fa£t,  a  conclufive  argument  again  ft  that  ^here 
theory  of  heat,  which  aftigns  motion  as  its  caufe.  Now,  in  there  is  no  mat- 
the  experiment  of  Count  Rumford,  before  alluded  to,  heaCcr*  .Hence  the 
palled  througli  a  torricellian  vacuum,  in  which,  it  need  hardly 
be  obferved,  nothing  could  be  prefent  to  tranfport  or  propa¬ 
gate  motion  This  experiment,  in  my  opinion,  decidedly 
proves,  that  heat  can  fubfift  independently  of  other  matter, 
and  confequently  of  motion — in  other  words  that  heat  is  a  difr 
Unci  and  peculiar  body. 


XIII. 

inquiries  concerning  the  Dilatation  of  the  Gafes  and  Vapors . 

Read  to  the  National  Injtitute  of  France.  By  Cit.  Ga y 
Luss a c  *. 

Art.  I.  The  Object  of  this  Memoir . 

Natural  philofophers  have  been  long  engaged  in  re-  The  refearches 
fearches  on  the  dilatation  of  the  gafes  ;  but  their  labours  pre-  °n  the  gates  are 
fent  fuch  variations  in  their  refults,  that  fo  far  from  having  maccuiate* 
fixed  the  general  opinion,  they  have  on  the  contrary  left  us 
great  reafon  to  with  for  more  accurate  inveftigations. 

The  attention  of  philofophers  has  not  been  equally  diredted  The  expanfione 

to  the  dilatation  of  vapors.  Though  the  prodigious  effects  of  beerflittle  exa 
the  vapor  of  water  has  long  been  known  and  applied  with  the  mined, 
happieft  effedt,  Ziegler  and  Bettancourt  are  the  only  perfons 
who  within  my  knowledge  have  attempted  to  meafure  them. 

Their  experiments  however  are  not  adequate  to  ftiew  the  true 
dilatation  of  the  vapor  ;  for  as  there  was  always  water  in  their 
apparatus,  every  new  degree  of  beat  not  only  produced  a 
dilatation  of  the  vapor  formed  by  the  preceding  degrees,  but 
alfo  increafed  the  volume  by  the  formation  of  new  vapors ; 
two  caufes  which  evidently  tend  to  raife  the  mercury  in  their 
manometer  f. 

The 

*  From  the  Annales  de  Chimie,  XLIII.  187. 

•f  The  apparatus  of  Bettancourt  confifts  in  a  boiler  of  copper 
clofed  by  a  cover  of  the  fame  metal,  through  which  pats  three  tubes. 

The 
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The  thermome-  The  thermometer,  as  it  is  at  prefen  tconffrudled,  cannot  be 
die  'teVhcTcaJ1"  aPP^e<-l  to  P°int  out  the  exa<51  proportions  of  heat,  becaufewe 
quantities  of  are  not  yet  acquainted  with  the  relation  between  its  degrees 

kCdt*  and  the  quantities  of  heat.  It  is  indeed  generally  thought 

that  equal  divi lions  of  its  fcale  reprefent  equal  tenfions  of  ca¬ 
loric  ;  but  this  opinion  is  not  founded  on  any  well  decided 
fa<5h 

"Numerous  de-  We  muff  admit  therefore,  that  we  are  ftill  far  from  poffef- 
* '^Ta-u/ 'ihe°"  finS  P°filive  knowledge  reflecting  the  dilatation  of  the  gales 
aits  for  the  and  vapors,  and  the  correfpondent  march  of  the  thermometer; 
y  ow  ' dge  of  neverthelefs,  we  have  daily  occafion  in  natural  philofophy  and 

th~  expanfion  of  J  1  1  J 

gas  and  vapor,  chemillry  to  reduce  a  given  volume  of  gas  from  one  tempera¬ 
ture  to  another,  to  meafure  the  heat  di (engaged  or  abforbed 
in  the  changes  of  conftitution  of  bodies  ;  or  that  difengaged.  or 
abforbed  by  the  fame  body  in  palling  from  one  temperature  to 
another  ;  and  in  the  arts  to  calculate  the  effects  of  fire  engines, 
or  to  ehimate  the  expanfions  of  various  bodies;  in  meteoro¬ 
logy  to  determine  the  quantity  of  water  held  in  folution  by 
the  air,  a  quantity  which  varies  with  its  temperature  and  its 
denfity,  according  to  a  law  not  yet  afeertained.  Laftly,  in 
the  conftruftion  of  tables  of  agronomical  refraction,  and  in  the 
application  of  the  barometer  to  the  meafurement  of  heights,  it 
is  indifpenfible  that  we  fhould  accurately  know  the  tempera¬ 
ture  of  the  air,  and  the  law  of  its  dilatations. 

Though  thefe  confiderations  were  of  themfelves  fuflicient 
to  render  the  enquiry  into  an  object  of  fuch  general  utility 
definable,  yet  the  difficulty  of  the  refearches  it  demands  would 
have  prevented  my  attempting  it,  if  1  had  not  been  ttrongly 
engaged  by  Cit.  Berthollet,  whofe  pupil  I  have  the  honor  to 
be.  I  am  indebted  to  him  for  the  neceflary  means  of  exe¬ 
cuting  this  work,  in  which  I  have  often  been  affifted  by  his 


The  author’s 
inducements  to 
this  work. 


The  firft  ferves  to  introduce  water,  tire  fecond  admits  a  thermome¬ 
ter  to  indicate  the  temperature  of  the  vapor,  and  to  the  third  is 
adapted  a  recurved  barometrical  tube,  to  meafure  the  elafticity  of 
the  fame  vapor.  A  vacuum  is  made  in  the  boiler  by  means  of  an 
air  pump  communicating  through  a  tube  provided  with  a  flop  cock. 

The  apparatus  of  Ziegler  differs  little  from  that  of  Bettancourt; 
but  as  Ziegler  did  not  make  a  vacuum  in  his  boiler,  there  is  a  great 
difference  in  their  experiments  and  refults.  See  the  Hydraulic 
Architecture  of  Prony,  Vol.  II.— G.  L. 
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advice,  and  that  of  Cit.  Laplace.  Thefe  great  authorities 
will  add  to  the  confidence  to  which  my  work  may  be  en¬ 
titled. 

The  experiments  which  I  have  undertaken  on  the  law  of  The  experi- 
the  dilatation  of  gafes  and  vapors,  and  the  march  of  the  ther- 
mometer  not  being  vet  completed,  the  only  obje6t  of  this  me-  parative  expnn  ■ 
rroir  will  be  to  examine  the  dilatation  of  g-afes  and  vapors  at  a  1 T1  or  ,  J 

°  1  gales  and  vapc  s 

determined  eleva' ion  of  temperature,  and  to  Aiew  that  it  is  at  a  g.ven  tdn.- 

the  fame  in  all  thefe  fluids.  But  before  I  relate  my  experi-  Peratuie* 
ments,  I  think  it  proper  to  give  a  fhort  account  of  what  has 
been  done  on  this  fubjedt ;  and  as  I  fliall  make  obfervations 
on  each  of  the  methods  that  have  been  employed,  I  fliall  pre¬ 
fix  this  amount  to  the  examination  of  one  of  the  principal, 
caufes  of  uncertainty  to  which  this  fpecies  of  experiments  is 
liable.  Although  it  is  very  important,  and  feems  to  have  re¬ 
mained  unknown  to  the  generality  of  philofophers  who  have 
examined  the  dilatations  of  gafes,  its  influence  will  be  fully 
admitted  when  Amply  pointed  out.  What  I  fliall  fay  of  at- 
mofpheric  air  will  apply  to  the  other  gafes. 

This  caufe  of  uncertainty  is  owing  to  the  prefence  of  water  Water  in  the 
in  the  apparatus.  If  a  few  drops  of  this  fluid  be  left  in  a  re- appardt  1 
ceiver  full  of  air,  and  jts  temperature  then  raifed  to  that  of  uncertainty, 
boiling  water ;  this  water  when  converted  into  vapor,  will 
occupy  a  volume  about  1800  times  greater  than  its  primitive 
bulk,  and  will  drive  off  by  this  means  a  very  confiderable  por¬ 
tion  of  the  air  contained  in  the  receiver.  It  neceflarily  hap-  Explanation  of 
pens  then,  that  when  thefe  vapors  are  condenfed,  and  comethlscftu“ 
to  occupy  a  volume  1800  times  lefs,  a  dilatation  much  too 
great  will  be  attributed  to  the  air  remaining  in  the  receiver  ; 
becaufe  it  will  be  fuppofed  that  it  was  this  air  which  at  the 
temperature  of  boiling  water  occupied  all  the  capacity  of  the 
receiver.  If  the  temperature  be  not  raifed  to  this  degree,  the 
fame  caufe  of  uncertainty  will  not  the  lefs  exift,  and  its  inten- 
fity  will  be  relative  to  the  height  of  temperature  :  for  in  this 
cafe  the  water  will  not  entirely  evaporate,  but  the  air  will 
diflolve  more  of  it  in  proportion  as  its  temperature  is  raifed, 
and  it  will  confequently  receive  a  greater  or  lefs  augmenta¬ 
tion  of  volume,  independent  of  that  occafioned  by  heat ;  fy 
that  as  it  pafles  to  a  lower  temperature,  the  volume  of  air 
which  occupied  the  whole  receiver  will  diminifli  for  two  rca- 
Vol.  III. — November,  1802.  P  fons. 
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Tons,  1  ft.  by  the  lofs  of  its  caloric  ;  2d.  by  that  of  the  water  it 
held  in  folution.  Too  much  dilatation  will  be  here  alio  attri¬ 
buted  to  the  air. 

Other  liquids,  In  general,  whenever  liquids,  or  even  folids,  as  for  exam- 

may^aftedl'the  P^e»  muriate  of  ammonia  are  inclo fed  in  gafes  capable  of  dif- 
refult.  folving  them,  or  of  evaporating  at  the  temperature  to  which 

they  may  be  expofed,  errors  in  the  determination  of  the  gale- 
ous  dilatations  mult  neceftarily  reful t. 


Hiftory  of  the 
icience  of  the 
expanfions  of 
gates,  See. 
Anaontons. 


Amontons’s  re- 
fults  on  common 
air 


Art.  II.  Short  Account  of  ivhat  has  been  afeertained  concern¬ 
ing  the  Dilatation  of  Gafes. 

The  dilatation  of  atmofpheric  air  by  heat  was  known  before 
the  time  of  Amontons ;  but  it  appears  that  this  philofopher 
was  the  firft  who  wiftied  to  know  the  extent  for  a  given  ele¬ 
vation  of  temperature.  For  this  purpofe  he  encloled  air  in  a 
ball  foldered  to  the  extremity  of  one  of  the  branches  of  a  re¬ 
verted  lyphon,  and  he  plunged  this  apparatus  into  a  bath  of 
hot  water  *.  The  air  dilated  by  the  heat  cornprefted  the  mer¬ 
cury,  and  elevated  it  into  the  other  branch  of  the  fyphon  ;  fo 
that  he  judged  of  the  fpring  of  the  air  by  the  height  of  the 
mercury  above  the  level  of  the  ball. 

From  the  various  experiments  made  on  unequal  volumes  of 
air  he  concludes :  (Mem.  de  U Acad.  1699,  1702.) 

I  ft.  “  That  the  heat  of  boiling  water  has  limits,  beyond 
which  it  does  not  pals. 

2d.  That  unequal  volumes  of  air  equally  augment  the 
force  of  their  fpring  by  equal  degrees  of  heat,  and  on  the 
contrary. 


mschanieally 

«omprefied. 


6d.  “  That  the  heat  of  boiling  water  does  not  augment  the 
force  of  the  fpring  of  air  beyond  the  power  of  fuflaining  about 
ten  inches  in  height  of  mercury.0 

He  then  proves,  that  however  cornprefted  a  volume  of  air 
may  be,  the  heat  of  boiling  water  always  augments  the  force 
of  its  fpring  about  one  third  ;  that  is  to  fay,  that  a  volume  of 
air  cornprefted,  for  example,  by  a  column  of  mercury  of  ('■() 
inches,  will  fuftain  (including  the  weight  of  the  atmofphere) 
at  the  temperature  of  boiling  water,  a  column  of  mercury  of 


*  The  air  enclofed  in  the  ball,  not  being  able  to  efcape  when 
mercury  is  poured  in,  is  found  a  little  lefs  in  volume  than  it  natu¬ 
rally  is  ;  but  if  no  other  prelfure  is  defiled  than  that  of  the  afmo- 
lpherc,  it  will  be  very  eal'y  to  avoid  this  flight  inconvenience. 


about 
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*bout  80  inches.  He  concludes  from  this,.  (t  That  the  fame  Much  force  from 
decree  of  heat,  however  Imall  it  may  be,  can  always  more  fma11  mcrea*?  °f 
and  more  augment  the  Ipring  ot  air,  if  this  air  bears  a  weight  condenfed  air. 
more  and  more  great/’ 

If  Amontons  had  begun  to  reckon  from  a  degree  of  heat  A  montons  had 
better  determined  than  that  which  he  called  temperate ,  which  a  cnmPaia- 
was  then  hardly  polhble,  there  might  have  been  deduced  from  ter. 
bis  experiments  a  lufficiently  exact  dilatation  of  atmofpheric 
air  ;  neverthelefs,  as  he  made  them  comparatively  on  volumes 
ol  air  of  very  unequal  denlity,  it  may  be  concluded  that  how¬ 
ever  denj'c  a  volume  of  air  may  be,  the  augmentation  of  Jpnng  it 
receives  from  the  fame  degree  of  heat,  is  always  relative  to  that  it 
pojfejfed  before  the  experiment. 

Nuguet,  in  endeavouring  to  verify  the  refults  of  Amontons,  Nuguet’s  expe- 
found  others  very  different.  In  one  of  his  experiments,  the  ^imen^  differed 
volume  of  air  dilated  by  the  heat  of  boiling  water,  and  the  Amontons 
primitive  volume  were  as  2  to  1,  and  in  tvvoothers  as  16  to  1. 

His  apparatus  confided  of  a  bottle,  which  he  plunged  reverted 

into  a  water  bath,  and  elevated  its  temperature  to  that  of 

boiling  water.  It  is  ealily  feen  that  this  apparatus  is  ex-  becaufe  his  air 

tremcly  defective,  as  the  air  was  always  in  contact  with  the  was  in  contact 

water ;  and  belides,  Nuguet  had  buffered  fome  water  to  re-  Wlt  water* 

main  in  the  bottle.  It  is  no  wonder  then  that  he  obtained 

fuch  difproportioned  and  extravagant  refults.  {Menu  de  L\ Acad. 

1708.  Lahire.) 

This  great  difference  between  the  refults  of  Amontons  and  Lahire’s  repeti- 
Nuguet  on  the  dilatation  of  atmofpheric  air,  and  the  confide-  ti0™  Amon- 

&  1  ton  s  expert 

ration  that  they  had  lubmitted  it  to  experiments  under  uncom-  ments. 

mon  circum fiances,  engaged  Lahire  to  purlue  the  lame  ob¬ 
ject.  His  apparatus  was  the  fame  as  that  of  Amontons,  ex¬ 
cepting  that  the  ball  contained  a  tube,  which  he  clofed  after 
having  introduced  mercury.  By  this  means,  the  mercury  be¬ 
ing  on  a  level  with  the  ball  and  lyphon,  the  air  on  which  the 
experiment  was  made,  was  not  more  comprelfed  than  the  fur- 
rounding  atrnofphere.  With  this  apparatus  Lahire  found, 
that  air  dilated  from  the  degree  of  temperate  to  that  of  boiling 
water,  could  not  fuftain  a  column  of  mercury  of  one  third  the 
vyeight  of  the  atrnofphere  ;  he  then  found  in  another,  the  ther¬ 
mometer  being  low’er,  and  the  barometer  higher  than  in  the 
lirfi  experiment,  that  the  air  dilated  by  the  heat  of  boiling 
water,  could  not  fuftain  a  column  of  mercury  as  great  as  in 

P  2  the 
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the  firft.  Thefe  refults  are  evidently  conlradi£tory  ;  but  La* 
hire  not  fufpecting  any  error,  concluded  that  it  mult  be  ne- 
ceffarily  allowed  that  the  nature  of  air  was  yet  undiscovered. 
Lai  lire  objects  Lahire,  in  order  to  give  a  reafon  for  the  difference  between 

merits  of  Nuguet  re^ts  an^  thofe  of  Nuguet,  a  difference  much  too  great 
on  account  of  not  to  be  owing  to  Some  foreign  caufe,  remarked,  that  Nuguet 
YVatcr#  had  left  fome  water  in  his  apparatus  ;  and  from  hence  h® 

judged  that  it  might  be  this  water,  as  it  changed  to  vapor, 
and  expelled  a  portion  of  the  air  enclofed  in  the  bottle,  had 
prefented  fo  great  a  dilatation.  He  was  entirely  confirmed  in 
hft  opinion  by  the  rcfult  of  an  experiment  made  in  Nuguet's 
method,  a  little  water  being  left  in  the  bottle  ;  for  he  found 
that  the  volume  of  air  dilated  from  the  degree  of  temperate 
to  that  of  boiling  water,  and  the  primitive  volume  was  as  35 
and  a  half  to  J.  {Man.  dt  V Acad.  1708.) 

Station  alfo  ob-  At  the  fame  time  M.  Stancari  of  Bologne  proved,  that  water 
iuenceof water.  an  elevated  temperature  augmented  the  volume  of  air.  To 
thefe  two  philosophers  then  is  owing  the  knowledge  of  the  in¬ 
fluence  of  w'ater  on  the  dilatation  of  atmofpheric  air  ;  but  al¬ 
though  they  placed  it  by  their  experiments  in  the  cleared; 
light,  it  has  been  Since  generally  mifconceived.  The  great 
variations  in  the  refults  of  philofophers  on  the  dilatation  of 
.  gafes,  may  likewife  be  attributed  to  the  little  attention  that 
has  been  paid  to  this  influence. 

The  dilatations  It  is  known  that  elevations  in  the  atmofphere  are  given  by 

•f  air  are  of  con-  pie  logarithms  of  the  correfpondent  heights  of  the  barometric 
lequencemba-  .  °  rr  .  .  -  ,,  ,  °  .  .  r 

rometrical  ad-  column,  it  the  denlity  ot  the  air  were  always  the  lame,  it 

meafurements,  vvould  be  eafy  to  determine  the  height  of  one  place  above  any 
other  known  place  by  barometrical  observation.  Whence  it 
becomes  of  importance  to  diftinguifli  the  caufes  that  may  in¬ 
fluence  the  denlity  of  the  air,  in  order  to  make  the  neceflary 
corrections  in  the  heights  given  by  the  barometer. 

Deluc,  who  has  thrown  Such  great  light  on  this  branch  of 
philofophy,  difeovered  that  heat  was  one  of  the  caufes.  That 
he  might  well  diftinguifli  its  effe&s,  he  firft  fought  the  tem¬ 
perature  at  which  the  logarithms  give  the  heights  without 
correction,  and  he  found  by  comparing  Several  observations 
made  in  Situations  whole  heights  he  had  exactly  determined. 
Temperature  of  that  this  takes  place  at  the  temperature  of  16°  -J  of  the  thermo- 
winch  the  logs.  meter  divided  into  80  parts,  which  he  calls  the  fixed  tempe- 


Delucon  the  ba 
rometric  mea¬ 
surement. 


’We  the  bsight. 


rature.  To  correct  the  effect*  of  heat  above  and  below  this 

fixed 
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fixed  point,  he  compared  the  heights  found  by  the  logarithms 
with  thofe  which  he  had  meafured,  by  attributing  to  heat  the 
cxcelTes  and  deficiences  of  the  firft  for  the  fecond  ;  ami  he 
concludes  “  that  near  the  fixed  temperature,  the  correction  Correftion  for 
for  a  degree  of  the  thermometer  is  to  the  height  of  the  place  ternpeiaturc* 

: :  1  :  2  1 5”  [Keeker,  fur  les  modif.  de  Vat,  IV.  part.  ch.  III.) 

Colonel  Roy  difeovered  a  much  greater  dilatation  in  air.  Colonel  Roy’s 
According  to  him  near  the  15°  of  the  thermometer  divided  al*°^ance 

P  .  .  greater, 

into  80  parts,  the  air  dilates  T~  of  its  volume  for  each  de¬ 
gree.  He  likewife  found  that  humid  air  dilates  much  more 
than  dry  air;  but  Saufl’ure  obferves,  that  Colonel  Roy  having 
introduced  into  his  manometer  either  liquid  water,  or  the 
vapor  of  water,  confounded  two  things  which  ought  to  be  tut  he  produced 
feparated,  namely,  the  converfion  of  water  into  an  elafiic  moreteva^r}thet 
fluid,  and  the  dilatation  of  air  united  with  luch  vapor.  (Phil. 

TranlaCt.  1777,  p.  704.) 

Sail  fill  re  fixes  the  dilatation  of  air  near  the  6th  degree,  at  De  Saufiure’s 
of  its  volume  for  each  degree.  His  experiments  were  re^ult* 
made  in  a  great  receiver,  in  which  were  enclofed  a  thermo¬ 
meter  and  barometer,  to  indicate  the  variations  of  the  tem¬ 
perature  of  the  air,  and  the  correfpondent  elafticity  it  would 
acquire.  To  difeover  the  influence  of  water  on  the  dilata¬ 
tion  of  air  he  enclofed  in  his  receiver  air  more  or  lefs  dry,  and 
avoided  the  production  of  new  vapors.  He  was  fo  far  from  He  avoided  the 
finding  this  air  more  dilatable  than  very  dry  air,  that  he  on  the  Producdlon  of 
contrary  thought  very  dry  air  was  a  little  more  dilatable  than  in  this  cafe 

very  moift ;  but  always  holding  its  water  in  perfect  folution.  f°uaddry  air  ra- 
.  „Tr  .  ther  more  dilat- 

[hjfai  Jur  l  rlygrometrie,  p.  I  OS.)  abje. 

Till  this  period  philofophers  had  confined  themfelves  to  the  The  gafes  were 

dilatation  of  atmofpheric  air,  and  the  firlt  who  examined  that  no.t  exa" 

1  .  .  mined. 

of  the  other  gafes  was  the  celebrated  Prieftley.  The  following  Prieftley’s  expe- 
is  his  procefs  :  riments. 

After  having  filled  a  phial  of  gas  over  mercury,  he  adapts  The  gas  was  re- 
to  it  a  bended  tube,  one  of  its  branches  being  very  inclined,  ce,ved  ovei; mer- 
and  he  leaves  a  little  of  the  mercury  in  the  neck  of  the  phial,  expansion  no- 
that  the  expanfion  of  the  gas  may  make  it  pafs  into  the  tube,  ticed  in  a  re- 
This  done,  he  places  his  apparatus  in  a  box  of  wood,  joins  acurvcd  tu^e* 
thermometer  with  it,  and  takes  it  into  apartments  of  different 
temperatures.  The  dilated  air  caufes  the  mercury  to  pafs 
through  a  greater  or  lefs  fpace  in  the  tube,  and  by  this  fpacc 

meafured 
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med. lured  in  inches,  Prieftley  difcovered  the  dilatations  of  the 
different  gafes.  As  all  thefe  experiments  were  made  with 
the  lame  phial  and  tube,  which  he  probably  always  inclined  in 
the  fame  angle,  they  gave  a  comparative  refult  between  the 
dilatations  of  the  different  gafes,  but  not  the  abfolute  dilata¬ 
tions  ;  becaufe  for  this  purpofe  he  ought  to  have  known  the 
capacity  of  the  part  of  the  tube  puffed  through  by  the  mercury 
but  not  with  relative  to  that  of  the  phial,  and  to  have  known  exaftly  the 
great  attention,  |nc] ination  of  the  tube.  Prieftley  fays  nothing  of  this.  I  will 

no  longer  then  difeufs  his  experiments;  particularly  as  Prieftley 
himfclf  does  not  place  much  confidence  in  them,  and  wifhes 
them  to  be  repeated  in  a  better  manner. 

His  refults  as  to  Suppofing  equal  volumes  of  different  gafes,  the  cxpanfion* 
the^ increments  meafurecj  jn  jnches  on  the  tube  would  be  for  4°,  44  of  the 

thermometer  divided  into  80  parts. 


Common  air 

Inches. 

1,32 

Hidrogen  gas 

-  2,05 

Nitrous  gas 

2,02 

Carbonic  acid  gas 

2,20 

Muriatic  acid  gas 

-  1,33 

Oxigen  gas  - 

2,21 

Azote  gas  - 

-  1,65 

Sulphureous  acid  gas 

2,37 

Fluoric  acid  gas 

2,83 

Ammoniacal  gas 

4,75 

(Expcr.  and  Obfcr.  &c. 

Book  VII.  Seel.  VI.) 

Vandermonde,  In  a  memoir  printed  among  thofe  of  the  Academy  for  the 
Monge,  and  year  1786,  Citizens  Monge,  Berthollet,  and  Vandermonde, 
common  ai r  a ; i d  concluded  from  experiment,  that  for  one  degree,  atmofphcric 
hidrogen.  air  dilates  T tt.tt  Ps  volume,  and  hidrogen  gas  —-I— 

Guyton  aisd  At  length  C it.  Guyton  confidering  the  variations  in  the  re- 

Duvcrnois.  fults  on  the  dilatation  of  atmotpheric  air,  and  that  there  were 
no  direct  experiments  to  determine  the  dilatation  of  gafes  at 
degrees  of  heat  a  little  elevated  or  otherwife,  undertook  with 
Cit.  Duvernois  to  examine  this  object.  As  their  work  is  the 
moft  recent,  I  (hall  endeavour  for  a  moment  to  difeover 
w  hat  may  have  atfefted  their  relults. 


Their 
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Their  apparatus  was  compofed  of  a  body  with  a  bended 
tube,  by  which  means,  the  air  expelled  by  heat  from  the  body, 
was  received  in  a  jar  on  the  pnemnato  mercurial  apparatus. 
The  body  filled  with  the  gasoil  which  the  experiment  was  to 
be  made,  was  plunged  into  a  bath  at  the  temperature  of  melt¬ 
ing  ice,  and  was  kept  down  by  an  iron  cover.  The  bath  was 
fuccellively  heated  to  the  degrees  20,  1-0,  60,  and  80,  and  they 
collected  in  feparate  jars  the  products  of  the  dilations  for  each 
of  thete  degrees.  They  then  determined  the  volumes  of  air 
expelled  from  the  body  by  meaiuring  them  in  their  refpective 
jars  after  having  reduced  them  to  the  temperature  of  melting 
ice,  and  they  determined  the  volume  of  that  remaining  in  the 
body.*  But  letting  alide  that  their  apparatus  obliged  to  af- 
certain  many  data  which  muft  have  been  an  objection  to  the 
exa&nels  of  their  refults,  I  remark  that  after  the  immerlion 
of  the  bended  tube  in  the  mercury,  as  they  did  not  introduce 
new  air  into  the  receiver  to  difplace  the  mercury  which  had 
entered  the  tube  by  reafon  of  the  prelfure  of  the  mercury  in 
the  trough  feveral  degrees  of  heat  mult  be  required  before  any 
bubble  of  air  can  come  out ;  fo  that  had  they  reckoned  from 
divifions  more  nearly  together,  as  from  5°  to  5°  they  would 
have  concluded  that  from  zero  ;  the  firlt  degrees  of  heat  do  not 
caufe  the  different  gafes  to  undergo  any  dilatation.  Hence 
they  found  for  the  li rll  twenty  degrees  a  dilatation  much  too 
weak  for  the  gates  in  general. 

This  caufe  of  error,  tho’  great,  would  not  have  made  the 
refults  of  Citizens  Guyton  and  Duvernois  to  far  from  the  truth 
had  there  not  been  a  ltill  greater.  '  I  fufpect  then  that  their  re¬ 
ceiver  was  not  fufficiently  dry,  and  that  a  little  water  might 
have  been  introduced  with  the  gas.  In  fact,  a  decigramme  of 
water  would  have  been  fufficient  to  have  influenced  their  re- 
1  ults  very  confiderably,  particularly  in  the  higher  degrees  ;  for, 
as  it  changed  into  elafiic  fluid,  it  would  have  expelled  a  great 
quantity  of  the  air  from  the  receivers. 

The  increafing  progrettion  which  they  obtained  in  all  the 
gafes  is  this  way  explained,  vvhilft  they  ought  to  have  obtained 
a  decreafe  of  volume  in  the  products  of  each  dilatation  were 
reduced  to  the  temperature  of  melting  ice.  I  fhall  obferve  that 
pit.  Guyton  expretfes  himfelf  thus  relative  to  the  dilatation  of 
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Their  experi¬ 
ments. 

The  gas  was  ex¬ 
truded  from  a 
body  by  the  heat 
of  a  bath,  and 
this  excefs  re¬ 
ceived  our  mer¬ 
cury. 


Objection,, 


The  mercury  i* 
the  tube  difturb- 
ed  their  refult. 


Their  retort  or 
body  does  not 
appear  to  have 
been  dry  enough. 


And  from  this 
caufe  the  expan- 
iions  appeared 
greateft  at  the 
higher  temper¬ 
atures. 


*  Annales  de  Chimie,  You.  I. 


bidroge* 


2\3  DESCRIPTION  OF  A  SECRET  LOCK. 

hidrogen  gas,  ( Annales  de  Chimie,  tom,  I.  page  284.)  u  The 
“  four  products  of  the  dilatation  were  in  this  cafe  received  in 
“  a  veflel  which  was  furrounded  with  another  veffel  filled  with 
“  ice.  Notwithfianding  this,  the  mercury  of  the  trough  in- 
“  dicated  by  the  thermometer  2,  3,  4,  6,  degrees  above  zero, 
“  whild  the  water  of  the  bath  was  at  the  fame  time  at  20,  40, 
“  60  and  80  degrees,  which  may  have  occafioned  fome  inac- 
“  curacy  in  the  valuation  of  each  of  thefe  products ;  but  this 
tf  cannot  be  of  great  confequence,  the  dilatation  being  very 
“  little  in  thefe  firli  degrees.” 

Hence  it  may  be  inferred  that  thefe  philofophers  did  not  pay 
more  attention  to  reduce  the  volumes  of  the  other  gafes  to 
zero  ;  and  if  that  was  the  cafe,  this  would  be  another  eaule  of 
uncertainty  in  their  experiments. 

By  comparing  the  volumes  of  gafes  remaining  in  the  retort 
with  thole  expelled  by  heat,  Cit.  Guyton  and  Duvernois  found 
that  oxigen,  hidrogenous  and  carbonic  acid  gafes  and  atmof- 
pheric  air  underwent  a  diminution,  and  they  attributed  the 
caufe  of  it  to  the  combinations  which  had  taken  place  during 
the  time  of  performing  the  experiments.  Yet  when  I  ufed 
very  pure  mercury,  deprived  of  oxide,  I  could  not  obferve 
any  fenfible  adtion  between  this  metal  and  the  gafes  from  the 
temperature  of  melting  ice  to  that  of  boiling  water. 

(To  be  concluded  in  our  next.) 


XIV. 

Defcription  of  a  new  Secret  Lock.  Bj/  J.  B.  Berard, 

Preliminary  Reflections. 

Q 

C  utility  of  k30ME  machines  are  fo  eminently  ufeful  as  to  require  no  dif- 
cuffion  in  that  refpedt.  They  are  highly  intereding  to  the 
whole  of  fociety.  Locks  are  of  this  number.  They  are  a  de¬ 
fence  fupplementary  to  the  laws,  and  a  remedy  for  the  confe- 
quences  of  immoral  ly.  From  the  lowed:  to  the  highed  ranks 
in  the  date,  there  is  no  one  who  does  not  derive  daily  advan¬ 
ce,  ret  leeks }  tage  from  this  invention.  And  accordingly  different  arliffs 

*  From  his  Melanges  Phyfico  Mathematiques.  Paris,  an  9. 

have 
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have  fuccefsfully  employed  themfelves  upon  them,  to  the  pro¬ 
duction  of  fecret  locks,  exhibiting  different  degrees  of  inge¬ 
nuity. 

But  it  is  not  fufficient  that  this  indrument  fhould  contain  a  ought  not  to  ad-' 
fecret  difficult  to  be  developed  by  the  fkilful  method  of  con-  jJI'^Lfcctet.6” 
cealment.  The  proprietor  of  this  lock  muft  always  have,  as 
partakers  with  him,  not  only  the  maker,  but  alfo  his  friends, 
his  domedics,  and  generally  every  perfon  who  poffeffes  a  lock 
condruCled  on  fimilar  principles.  The  queftion  to  be  folved 
remained  as  follows : 

To  invent  a  lock  which  cannot  be  opened  but  by  the  pro- Enunciation  of 
prietor,  of  which  the  condruCtion  fhall  be  fimple  and  eafy, ‘|^roblem  °*  a 
defended  againfl  all  internal  derangements,  and,  laftly,  ca¬ 
pable  of  being  readily  opened  by  the  proprietor. 

By  reflecting  on  the  conditions  which  a  perfeCt  lock  ought  Condition  that 

to  include,  I  was  naturally  led  fome  years  ago  to  this  refult;  ^oulli 

J  jo  be  variable  at 

namely.  That  the  fecret  of  the  lock  ought  to  be  variable  at  pleafure. 
pleafure*,  or  at  lead  that  the  fecrets  fhould  be  fo  multiplied, 
that  it  fhould  be  morally  impoffible  for  the  workman  who  con- 
druCted  the  lock,  or  any  other  perfon,  to  conjecture  which 
among  them  all  the  proprietor  might  have  chofen  at  the  time. 

I  foon  afterwards  contrived  feveral  kinds  of  locks  founded  on 
this  general  principle. 

By  continuing  to  attend  to  this  objeCt,  I  foon  found  that  Others  as  well 
others  before  me  had  arrived  at  the  fame  refult,  and  had  pub  had^purfue^this 
lifhed  locks  formed  on  the  theory  of  combinations.  object. 

As  fimplicity  is  one  of  the  mod  effential  conditions  of  this  Simplicity  an 
purfuit,  and  there  arethoufands  of  ways  of  applying  the  prin- ^ntial  re<fU1- 
ciples  of  combinations  to  the  condruCtion  of  locks,  I  thought  it 
would  not  be  without  utility  to  explain  the  different  refults  I 
have  obtained.  For  it  will  not  be  till  after  having  compofed 
the  mod  happy  combinations,  that  we  can  hope  to  arrive  at 
that  fimplicity,  without  which  a  lock  of  this  kind  would  be 
more  curious  than  ufeful. 

I  fhall  flrd  defcribe  the  lock  which  appears  to  me  to  be  the  The  author’s 
bed  among  thofe  I  have  thought  of.  I  fhall  afterwards  com- locJc  t0  5>e.ccfn" 
pare  it  with  that  invented  in  1777,  by  Cit.  Reguier,  and  de.of  Reguiw. 


*  This  principle,  which  is  appplied  in  the  well-known  lock  of 
Braviali,  was  explained  to  me  in  converfation,  much  at  large,  by 
him,  in  1797. 


fcribed 
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Particttlar  de- 
fcription  of  the 
new  lock : 


fcribed  as  (he  moil  perfect,  in  the  art  of  lock-making  ( Serrurie ) 
in  the  Encyclopedic  Methodique.  1  (hall  ihevv  that  the  lock 
of  Reguier,  as  well  as  many  others,  contains  an  imperfection, 
or  rather  a  radical  detect,  which  efcaped  the  inventor,  anti 
renders  its  other  properties  of  little  value*,  it  will  be  leen 
how  I  have  avoided  this  defect  in  mine.  And,  laltly,  1  thali 
concilely  delcribe  tome  other  tyttems  of  locks  which  teem  to 
offer  particular  advantages,  but  which,  neverthelefs,  do  not 
polfets  the  fame  degree  of  perfection  as  that  to  which  I  have 
given  the  preference. 

j Defer iption  of  the  nexv  Loch'. 

The  front  of  this  lock  oonfifls  of  a  plate  230  millimetres  f  m 
length,  67  in  width,  and  4  or  5  thick.  Along  the  middle  line 
aredifpofed  five  nuts  or  ferevv  heads,  of  18  in  diameter.  In 
tiie  centre  of  thefe  nuts  is  a  fquare  ffem  of  5  in  the  fide,  which 
ends  in  a  fcrew. 

This  fquare  item  carries  immediately  on  the  other  fide  of  the 
plate,  a  round  plate  of  38  in  diameter  and  3  thick,  having  a 
fquare  hole  in  the  center,  and  having  24  teeth  in  its  circum** 
ference,  with  fpars  between  them  equal  to  the  teeth. 

Upon  this  round  plate  is  placed  a  cylindrical  cup  or  ferri), 
having  its  bottom  in  contact  with  that  wheel,  and  connected 
with  it  by  the  ftein,  which  paffes  through  a  round  hole  in  its 
center,  and  binds  it  dowm  by  the  ferevv  nut.  This  ferril,  of 
which  ihe  thicknefs  is  2  and  the  height  about  29,  has  a  promi¬ 
nent  ftud  at  its  flat  face,  which  entering  between  any  two 
teeth  of  the  wheel,  ferves  to  vary  at  pleafure  the  relative  por¬ 
tions  of  the  wheel  and  ferril  at  the  time  of  (crewing  them  to¬ 
gether.  Laflly,  The  ferril  has  2  V  teeth  cut  in  its  edge,  having 
a  fpace  of  about  4  between  each.  Thefe  teeth  are  about  3  in 
depth,  excepting  one  of  the  intervals  which  is  cut  to  the  depth 
of  6.  We  {hall  hereafter  explain  the  ule  of  this  depth. 

*  Cit.  Reguier  has,  neverthelefs,  the  honour  of  being  the  firft 
who  nearly  refolved  this  problem. 

f  To  avoid  fractions,  I  have  not  reduced  thefe  meafures.  As 
the  metre  is  39.371  inches  (Philof.  Journ.  II.  250),  it  will  be  fuffi- 
ciently  near  if  the  reader  multiplies  the  numbers  in  the  text  by  4, 
and  then  cuts  off  two  figures  :  Thus  230x4=9,20  inches,  or  9f 
inches,— N. 
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The  face  of  the  lock  is  fitted  up,  as  we  have  obferved,  with  Conftruftion  of 

five  fcrcvv  heads.  The  middle  Item,  indead  of  being  provided  a  *£c,r)et  lock  ac- 

•  i  ii  r  ,  i  ii  r  •  j*  ccmble  only  to 

with  a  wheel  and  lerril  like  the  others,  has  a  wheel  of  45  in  ai-  the  pr0prietor- 

aineter,  4  in  thickncfs,  and  has  24  teeth  of  the  depth  of  3. 

Fig.  1.  PI.  II.  represents  the  face  of  the  lock.  A  R  is  230, 

A  A  6\7,  and  the  five  fcrcvv  heads,  R,  are  fpaced  at  equal 
didances. 

Fig.  2  reprefents  the  inlide  of  the  lock  without  its  bolt. 

The  plan  of  the  four  ferrils  with  their  ferews,  together  with 
tiie  middle  toothed  wheel  and  the  heads  of  the  nuts,  are  vifible, 
but  the  four  flat  wheels  are  concealed  beneath  the  ferrils. 

The  ferrils  are  incloled  in  a  rectangular  box,  2  in  thicknefs, 
and  about  28  in  height  at  the  longer  tides.  The  ihorter  are  34 
in  height,  and  have  an  excavation  or  notch  in  them  to  the 
depth  of  8.  The  tides  of  this  box  are  at  the  difrance  of  6  from 
the  ferrils  endwife,  but  only  2  as  to  the  breadth.  The  diltance 
between  the  middle  wheel  and  the  neared  ferrils  is  alfo  2,  but 
that  between  the  contiguous  ferrils  is  5. 

In  the  four  inner  angles  of  the  box  are  fixed  four  pillars, 

P  P  P  P,  in  thicknefs  6,  in  width  13,  and  about  35  above  the 
plate.  Thefe  pillars  have  at  their  extremities  a  rectangular 
groove  for  the  bolt  to  Hide  in,  and  they  are  fixed  by  ferews  to 
the  long  faces  of  the  box,  and  by  rivets  to  the  end  plates.  The 
fquare  frame  of  the  box  is  fattened  to  the  face  by  two  cocks 
Z  Z,  which  receive  ferews. 

The  bolt  is  condructecl  as  follows :  A  thin  bar  of  iron  is 
taken,  of  which  the  width  C  C,  Fig.  3,  is  67,  and  the  length 
,C  D,  which  is  variable  towards  D,  is  310  from.  F  to  C.  It  is 
fitted  with  two  edge  bars  C  F,  C  F,  of  which  the  width  is  5, 
and  another  C  C,  only  4.  At  die  end  which  is  to  form  the 
part  of  the  bolt  to  fhoot  out,  a  plate  F  F  D  I)  is  fixed,  of  the 
fame  breadth  as  C  C,  but  in  length  arbitrary.  The  depth  of 
the  three  edge  bars  is  6~,  and  cannot  be  feein  in  the  figure. 

That  of  the  end  plate  depends  on  the  flrength  intended  to  be 
given. 

The  two  lateral  edge  bars  C  F  have  near  their  extremities  a 
projection  x  x' ,  x''  x"',  which  exceed  the  edge  bar  by  3,  and  do 
not  coine  down  to  the  face  of  the  bolt  by  an  interval  of  3.  In 
thefe  four  fpaces  the  extremities  of  the  pillar  Hide,  and  they 
fhemfelves  receive  the  projections  x  x x"  x"'  in  their  grooves. 

3  .  The 
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cefliblc  only  to 
the  proprietor. 


DESCRIPTION  OF  A  SECRET  LOCK. 

The  diftances  of  all  thefe  points  from  the  extremity  C  C  of  the 
bolt  are,  namely,  little  c  x  20,  c  x  60,  c  x"  226,  c  x"  27 4, 
C  F  310. 

In  order  to  complete  the  bolt,  it  only  remains  to  fix  its  rack 
and  its  four  pins  correfponding  with  the  fourferrils. 

The  rack  is  a  rectangle,  of  which  the  length  is  M  N,  Fig.  5, 
equal  to  67,  the  breadth  or  depth  M  M'  33,  and  the  thicknefs, 
which  could  not  be  (hewn  in  this  figure,  is  4,  and  maybe  feen 
in  Fig.  3.  This  parallelopepidon  is  fixed  perpendicularly  upon 
the  bolt  at  M/  N',  Fig.  3,  by  two  projecting  rivets  K  K, 
Fig.  5. 

The  rack  is  notched  fo  as  to  form  in  its  length  M'  N',  13 
teeth  of  5  in  depth ;  fo  that  it  refembles  a  comb  with  very 
fhort  teeth.  The  fpaces  are  wider  than  the  teeth,  and  they 
are  rounded  on  the  fide  which  locks  into  the  wheel. 

The  fingle  tooth  or  pin  which  is  intended  to  correfpond  to 
each  of  the  ferrils,  is  formed  of  four  parts,  ftar.d  up  at  right 
angles,  as  is  feen  in  Fig.  4.  O  H  is  the  pin  properly  fo  called, 
rivetted  perpendicularly  in  the  bolt  by  the  finall  fquare  extre¬ 
mity  H.  II  are  two  final  I  wedges  which  precede  the  tooth. 
OH  is  1 1 ,  and  I  I  1 6. 

The  diftance  of  the  tooth  or  find  O  from  the  line  C  C,  Fig. 
3,  is  39;  that  of  O'' is  118;  that  of  O'  is  169;  that  of 
O'"  248. 

The  little  wedge  which  precedes  the  tooth,  is  6  in  length 
and  3  in  height.  We  dial l  hereafter  fee  the  ufe  of  this. 

From  the  pofition  of  thefe  four  ftuds  it  follows,  that  when 
they  are  lodged  precifely  in  the  thicknefs  of  the  ferrils,  the  two 
extreme  ferrils  mult  have  their  long  notch  or  aperture  diredtly 
towards  the  extremities  of  the  lock,  and  thofe  of  the  interme¬ 
diate  ferrils  will,  on  the. contrary,  have  their  apertures  both 
turned  towards  the  middle  wheel.  We  fnall  fee  alfo  that  it 
follows,  that  when  the  lock  is  open,  thefirfi  pin  O  is  out  of  the 
lock  in  the  groove  cut  in  the  door ;  the  tooth  O  is  within  the 
fecond  ferrol;  the  tooth  O  in  the  fpace  above  the  wdieel ;  and 
the  tooth  O'"  within  the  fourth  ferril.  And  the  contrary  is 
the  cafe  when  the  door  is  (hut. 

In  order  that  the  bolt  may  ftop  at  the  fame  point  when  the 
door  is  open,  there  is  a  Imall  protuberance  X  or  X"'.  Th® 
teeth  O,  O',  O'",  O'",  are  then  diffidently  diftind  from  the  fer¬ 
rils  to  allow  of  their  being  .moved  or  fet. 

Ami 
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And  To  likewife  in’order  to  Hop  the  bolt  always  at  the  fame  Conftru&ion  of 
point  when  (hut,  there  is  fixed  at  Q,  near  the  fhort  edge  bar,  a  a  ^cret  lo<jk^ac- 
icrevv,  the  head  of  which  ftands  higher  than  the  face  of  the  bolt,  the  proprietor, 
-and  ftops  it  by  taking  again  ft  the  box.  When  the  bolt  is  re¬ 
quired  to  be  taken  out,  this  fcrew  is  drawn  back  a  little,  and  it 
palles  clear  of  the  edge  bar.  The  fame  effedt  might  be  ob¬ 
tained  by  putting  an  interior  hem  to  the  handle,  which  fliall 
flop  the  bolt  when  the  door  is  locked,  which  takes  place  when 
the  points  X  and  X'  coincide  with  the  faces  of  the  pillars  to¬ 
wards  the  knob  Q.  This  knob  is  alio  of  ufe  to  open  or  bolt 
the  door  within.  The  pofition  of  the  knob  Q  is  fuch,  that  the 
circumference  of  its  fcrew  flem  is  a  tangent  to  the  line  X  X. 

The  key  remains  to  be  deferibed  :  This  is  a  circular  plate  or 
dife.  Fig.  6,  of  50  in  diameter  and  3  in  thicknefs.  Its  cir¬ 
cumference  is  divided  into  24  parts,  carrying  circularly  the  24 
letters  of  the  alphabet,  leaving  out  K.  It  has  a  handle  in  the 
form  of  a  femiellipfis,  to  turn  it  with  the  finger  and  thumb,  and 
this  handle  carries  on  the  other  fide  of  the  plate  two  fmall  fleel 
points  T  T,  of  about  3  in  length,  which  enter  into  the  holes  of 
the  fcrew  heads.  Lafily,  This  plate  has  an  opening  in  its 
center  about  20  in  diameter,  to  allow  the  points  to  be  vifible 
when  applied  to  the  fcrew  heads. 

There  are  alfo  marked  on  the  face  of  the  lock  five  fmall  /tars 
or  lozenges,  to  ferve  as  ftation-points  for  the  key ;  and  alfo  five 
fmall  holes  near  one  of  the  two  holes  of  the  fcrew  heads.  Thefe 
fmall  holes  ferve  as  an  indication  to  apply  the  key  always  in 
the  fame  manner,  by  putting  the  fame  point  in  the  fame  hole. 

The  pofition  of  the  four  ftars  corresponding  with  the  fer- 
rils,  muff  be  determined  with  great  care  and  precifion.  For 
this  purpofe,  the  ferrils  mufl  be  placed  fo  that  their  openings 
fliall  be  in  a  right  line,  and  the  holes  of  the  ferew^heads  in  a 
vertical  line.  The  bolt  is  then  to  be  introduced  by  engaging  it 
in  the  grooves  of  the  pillars,  fo  that  the  four  teeth  or  pins  may 
be  lodged  in  the  thicknefs  of  the  ferrils.  The  turn-ferew  is 
then  to  be  inferted  fuccetfively  in  the  holes  of  each  ferew-head; 
obferving  that  the  letter  A,  having  its  mark  diftinguithed  by  a 
diamond,  fliall  be  turned  towards  the  fame  fide  as  the  fmall  in¬ 
dicative  point  placed  on  the  ferew-head,  and  then  a  point  mull 
be  made  on  the  face  of  the  lock  to  correfpond  with  the  letter 
A  of  the  key.  At  this  point  the  ftar  is  to  be  made,  which  will 

be 
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Conftru£tion  of  be  very  nearly  in  a  vertical  line  :  but  it  may  eafily  be  imagined 
*  3C"  ^  n0*-  exa<^ty  f°*  unlcGs  the  ftuds  of  the  bolt  Ihould 

the  proprietor?  exactly  fill  the  fpaces,  fo  as  to  leave  no  lhake.  T  he  fifth  liar 
correfponding  to  the  center  wheel,  is  merely  ornamental. 

In  this  dif  petition  of  the  lock  we  may  affirm,  that  it  is  adjufl- 
ed  to  the  word  A  A  A  A. 

In  order  to  change  the  fecret,  and  adjufi  the  lock  to  the  word 
long,  for  example,  the  fir  ft  fere  w -head  mull  be  turned  round  to 
the  left,  until  the  letter  L  of  the  key  coincides  with  the  liar. 
In  the  fame  manner  the  letter  O  is  made  to  coincide  with  the 
liar  of  the  fecond  fcrew-head  ;  the  letter  N  with  that  of  the 
third  ;  and  that  of  the  letter  G  with  the  fourth.  The  fiat  wheels 
remaining  in  that  pofition,  the  ferrils  arc  then  to  bedilpoled  in 
a  right  line,  and  the  fecret  will  confifi  of  the  word  long.  The 
bolt  is  then  to  be  put  in  its  place,  and  the  handle  turned  to  ad¬ 
vance  its  Hop. 

When  the  look  is  to  be  Unit,  the  fere w --heads  mufl  be  dif-> 
pofed  fo  as  to  form  the  word  long  ;  and  in  this  pofition  the  bolt 
may  be  moved  backward  and  forward  by  turning  the  middle 
wheel.  If  one  or  more  of  the  ferew-heads  be  deranged,  the 
bolt  is  locked  fait.  But  in  order  to  open  it,  the  fame  difpotition 
mull  be  made,  and  the  bolt  may  again  be  moved. 

We  may  obferve  that,  when  the  ferew-heads  are  deranged, 
the' bolt  neverthelels  is  capable  of  moving  through  the  fpace  of 
13,  arifing  from  the  (ize  of  the  ferrils  ;  which  affords  an  advan¬ 
tage  for  ufing  it  as  a  timple  bolt,  to  be  put  backwards  and  for¬ 
wards  within  the  chamber. 

(To  be  concluded.) 

_ ' _ i 
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Cheap  Mtthnd'of  producing  Light. 

Mr.  EZEKIEL  WTALKER  informs  me  that  he  has  difeo- 
vered  a  cheap  method  of  producing  light,  which  feems  to  pof- 
fefs  advantages  much  fuperior  to  the  common  modes  of  illumi¬ 
nation.  This  light  generates  no  lmoke,  and  requires  not  the 
aid  of  fnuflers.  ' 

On 
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On  the  Reflection  of  obfeure  Heat. 

C.  Piftet’s  experiment  related  in  his  elfay  on  fire,  to  prove  M&et’s  exped¬ 
ite  reflexibility  of  obfeure  heat  is  well  known.  It  conlifts  in  ^heat^with6^ 
placing  oppofite  to  each  other  two  concave  metallic  mirrors,  mirrors. 

In  the  focus  of  one  is  placed  a  hot  but  not  luminous  cannon¬ 
ball,  in  the  focus  of  the  other  a  very  fenfible  air  thermometer, 
and  the  latter  is  loon  feen  to  rife  rapidly. 

The  lame  philofopher  has  fince  publifhed  fome  other  experi¬ 
ments  on  the  lame  fubjedt. 

Having  employed  a  lighted  candle  inflead  of  the  cannon-  Glafs  intercepted 
ball,  he  placed  between  the  two  foci  a  plate  of  very  thin  clear  ^  ^ut  no* 
tranfparent  glals,  and  which  intercepted  the  light  very  little : 
the  thermometer  indicating  the  tranfmidion  of  heat,  flopped 
that  inflant. 

The  two  mirrors  were  placed  at  the  diflance  of  2,5  metres  Diftance  of  mir% 
(yards)  one  from  the  other,  in  order  to  determine  whether  the 10rs  metj:es* 
time  of  the  propagation  of  the  radiant  heat  from  one  focus  to 
the  other  could  be  appreciated.  A  heated  but  not  luminous 
ball  was  ful pended  at  one  of  the  foci,  before  which  a  fereen 
was  placed.  At  the  inflant  that  this  obllacle  was  removed,  the 
fluid  of  the  thermometer,  which  was  before  perfectly  at  reft, 
began  to  move,  and  no  fenfible  interval  could  poffibly  be  per¬ 
ceived  between  the  luppreffion  and  the  effects  of  the  tranfmitted 
heat. 

C.  Piftet  relates  this  experiment  in  the  Bibliotheque  Britan- The  heat  wat 
nique,  in  fupport  of  the  opinion  he  had  advanced  in  his  effay  ,n.^anjT  tranf" 
on  fire,  that  light  and  heat  are  not  the  lame.  This  opinion  has 
fince  been  renewed  by  M.  Herfchell. — Bulletin  dec  Sciences, 

No,  62. 


On  certain  Facts  commonly  urged  againft  the  Doctrine  of  tu>& 
Electric  Fluids.  By  Cit.  Tk emery.  Engineer  of  Mines. 
(Bull,  des  Sciences ,  No.  63. ) 


Among  the  facts  which  have  been  offered  in  fupport  of  The  experiment- 
Franklin's  hypothecs  of  a  tingle  electric  fluid,  the  moff  re-  Pa^inS  a 

.  ,  .  °  .  ..  -  ,  fhock  through 

markable  is  the  following,  (commonly  called  Lulling  card,  Lullin’s  card, 
from  the  inventor  of  the  experiment). 

Having  placed  between  two  metallic  conductors  a  card, 
which  touches  each  of  them,  by  its  oppofite  faces,  in  twro 

different 
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penetrated  oppo¬ 
se  the  neg,  con 
du&or. 


This  does  not 
happen  In  rare- 
kcd  air. 


Inferences. 


different  points,  a  ftrong  elcdtric  charge  is  pafled  tlirough  the 
apparatus.  At  the  inftant  of  the  operation,  a  luminous  flafh 
pafles  from  the  pofitive  conductor,  Aides  along  the  lurface  of 
the  card,  and  perforates  it  oppofite  the  negative  condudtor. 
This  happens  even  when  the  card  is  perforated  beforehand 
oppofite  the  pofitive  conductor. 

From  this  faCt  it  has  been  concluded,  that  in  order  to  fup- 
port  the  theory  of  two  fluids,  we  muft  fuppofe  that  one  of 
them  efcapes  from  bodies  and  produces  light,  while  the  other 
remains  inherent  *.  Cit.  Tremery  deflroys  this  rcafoning  by 
the  following  experiment : 

He  places  the  card  and  the  two  conductors  under  the  re¬ 
ceiver  of  an  air  pump,  and  in  proportion  as  the  air  is  ex- 
haufled,  the  place  of  fraCture  happens  nearefl  the  pofitive  con¬ 
ductor  ;  and  when  the  air  is  half  exhaufled,  the  point  is  pre- 
cifely  at  the  middle  between  the  two  conductors.  At  every 
difeharge  a  luminous  trace  ifl'ues  from  each  conductor  along 
the  furface  of  the  card  to  the  place  of  interfeCtion. 

From  this  experiment,  Cit.  Tremery  concludes  that  the  at- 
mofpheric  air,  in  its  ordinary  flate,  refifls  the  paffage  of  the 
negative  more  than  the  pofltive  fluid  +.  Thefe  refiflances  are 
diftinguiflied  in  different  ratios,  with  regard  to  the  two  fluids^ 
as  the  air  becomes  lefs  denfe,  and  more  rapidly  with  regard 
to  the  negative  than  the  pofitive. 

Hence  Cit.  Tremery  deduces  the  general  refult,  that  the 
infulating  property  of  non-conduCtors  cannot  be  the  fame  for 
both  electricities. 

From  this  explanation,  he  thinks  it  eafy  to  reconcile  the 
theory  of  two  fluids  with  the  few  faCts  oppofed  to  it  by  hig 
adverfaries. 

« 

*  Or  if  one  Angle  pafs  from  one  conductor  to  the  other,  the  at¬ 
traction  or  power  of  the  receiving  conductor  will  be  very  oblique  to 
the  card  at  firft,  and  rnofl  direCt  at  laflj  whence  the  place  of  frac¬ 
ture  i6  inferred  to  be  at  the  receiving  or  minus  extremity. 

W.  N. 

•f  Yet  a  negative  point  difeharges  its  electricity  more  eafdy  thaa 
a  jjofitive.  See  Fig.  5,  PI.  VIII. 


W.  N. 
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ARTICLE  I. 

Defcription  of  an  Improvement  of  WoulfCs  Apparatus ,  by  which 
the  great  InconVeniencits  of  that  Method  of  connecting  the  Vef- 
-  fels  are  obviated.  In  a  Letter  from  Mr.  John  Murray. 

Edinburgh ,  Sept.  18,  1802, 

To  Mr.  NICHOLSON. 

S  I  R, 

I  SEND  you  a  drawing  of  an  improvement  in  Woulfe's  ap¬ 
paratus,  which  I  believe  I  may  recommend  with  confidence 
to  chemifls. 

In  the  apparatus  on  the  common  conftrudtion  it  is  extremely  It  is  fearedy 
difficult,  I  might  perhaps  fay  impoffible,  to  have  a  feries 
bottles  connected  by  tubes  which  are  ground  airtight,  and  a-ir  tight  tubes 
hence  the  neceffily  of  employing  luting  to  clofe  the  joinings,  without  luting, 
an  operation  extremely  troublelome  when  done  with  accuracy. 

This  difficulty  of  fitting  the  bent  tubes  to  the  bottles  by  grind¬ 
ing,  arifes  from  the  conftrudtion  of  the  apparatus  itfelf ;  for  if  Thecaufewbys 
one  leg  of  the  tube  be  ground  into  the  bottle  from  which  it 
iffues,  it  will  be  found  fcarcely  poffible  to  grind  the  other  leg 
with  accuracy  into  the  other  bottle,  fo  as  to  fit  it  at  the  p'recife 
•  Vol.  Ill — December,  1802,  Q  point 
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point  at  which  the  two  bottles  (hall  be  on  a  level  ;  and  this 
difficulty  is  increafed  ftill  more  when  a  Tories  of  bottles  are  to 
be  joined  in  this  manner.  The  difficulty  is  indeed  To  great, 
that  an  apparatus  of  this  kind  perfedtly  air  tight,  though  it 
would  be  of  the  greateft  advantage  in  many  chemical  opera¬ 
tions,  has  perhaps  fcarcely  ever  been  procured,  and  the  at¬ 
tempt  to  have  it  made  was  rclinquifhed  even  by  Lavoifier. 
Luting  is  moft  Various  attempts  have  been  made  to  obviate  this  inconve- 
commonly  uted. nience,  but  with  To  little  luceefs,  that  the  original  apparatus 
in  which  the  joinings  are  clofed  by  a  lute,  is  ftill  the  one  em¬ 
ployed  by  cheinifts.  Of  the  improvements  that  have  been 
Dr.  Hamilton’s  propofed,  I  may  remark  that  that  by  Dr.  Hamilton,  of  which 
excellent  appa-  a  defeription  is  given  in  his  tranflation  of  Berthollet  on  Dye¬ 
ing,  and  which  does  not  feem  to  be  fufficiently  known  to  che- 
mifts,  is  by  far  the  mod  convenient.  It  may  be  Amplified  by 
having  the  bent  tubes  to  iffiie  from  the  receivers  inliead  of 
being  fitted  to  them  by  grinding,  and  for  many  purpofes  it 
anfwers  exceedingly  well.  Its  principal  deficiency  is,  that  no 
great  degree  of  prelllire  can  be  obtained  in  it,  proportioned  to 
the  quantity  of  water  put  into  the  receivers. 

Cit.  Girard  has  lately  propofed  another  improvement,  of 
which  an  account  has  been  given  in  the  4th  Vol.  of  your 
Journal  (p.  41.)  On  ordering  his  apparatus  at  the  glafs  ma¬ 
nufactory,  I  found  that  it  could  not  be  made  but  at  a  very 
great  expence.  This  ■  was  ftated  to  be  owing  partly  to  the 
trouble  which  would  attend  the  bending  the  long  tube  at¬ 
tached  to  the  bottle,  but  ftill  more  to  the  difficulty  of  giving 
this  tube  the  fame  curvature,  as  the  larger  tube  fixed  in  the 
bottle,  into  which  the  former  is  to  be  introduced.  The  exe¬ 
cution  of  this  by  the  mode  Cit.  Girard  deferibed,  would  not 
be  fo  eafy  as  he  appears  to  have  fuppofed  it ;  and  a  number  of 
bottles  would  probably  have  required  to  have  been  made,  to 
obtain  a  teries  of  three  or  four  adapted  to  each  other. 

TKh  difficulty  if  fometime  afterwards  occurred  to  me,  that  every  difficulty 
obviated  by  the  might  be  obviated  by  a  more  fisnple  method,  which  1  have 
aut*!0r*  fince  found  is  extremely  ealy  in  the  execution.  The  appara¬ 

tus  cor.ftructed  on  this  method  is  reprefented  in  the  annexed 
drawing.  Plate  XIII. 

Defcription.  A  *s  an  adopter  ground  into  the  bottle  B,  and  connecting  a 
The  contrivance  retort  with  it.  C  is  a  ftraight  tube  ground  into  an  opening 

^ied^ci^ °r!d~i  and  bito  a  fimilar  opening  in  the  fide  of  the 

P“  PC'P"'“‘  bottle 


Cit.  Girard’s 
Improvement  • 
very  expenfive, 
and  why  : 
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bottle  D.  E  is  a  bent  tube  palling  from  the  neck  of  D,  and  cularly  at  the 
fitted  to  it  by  grinding;  and  it  is  in  the  mode  of  connecting  \youifvftubes; 
this  with  the  fucceeding  bottle  G,  that  the  prefent  improve¬ 
ment  conflfls.  F  is  merely  a  common  Woulfe’s  bottle  with 
two  necks.  But  in  the  firft  neck  a  tube  G  is  foldered,  when 
the  bottle  is  made,  which  defcends  to  within  1-  inch  of  the 
bottom,  the  height  of  the  bottle  being  fix  inches.  The  long 
leg  of  the  tube  E  defcends  into  this  tube,  reaches  beyond  the 
extremity  of  it,  and  has  at  its  termination  a  flight  curve.  It  is 
obvious  that  when  water  is  put  into  the  bottle  F,  fo  that  the 
extremity  of  G  is  immerfed  in  it,  if  any  vapour  or  gas  pafs 
from  D,  to  F  by  E,  it  will  be  difcharged  from  the  extremity 
of  the  latter,  and  from  the  degree  of  bending  will  be  thrown  be¬ 
yond  the  extremity  of  G,  and  as  this  is  immerfed  in  the  fluid, 
the  gas  cannot  efcape,  but  whatever  part  of  it  is  notabforbed, 
muft  be  collected  in  the  upper  part  of  F.  It  pafles  in  a  fimilar 
manner  to  H,  and  from  H  to  I,  being  in  each  bottle  tranf- 
mitted  through  a  portion  of  water.  Any  permanent  gas,  not 
abf  orbed,  palfes  through  the  bent  tube  fitted  to  I>  and  may  be 
colle&ed  in  ajar  placed  in  a  fmall  pneumatic  trough. 

The  advantages  of  this  apparatus  are  obvious.  All  the  Advantages  of 
joinings  are  air  tight  without  lute,  and  the  tubes  are  at  the  J*1®  apparatus, 
lame  time  fo  far  free,  that  they  are  in  no  danger  of  being  and  fafe. 
broken  by  any  flight  agitation  or  derangement.  In  making 
it,  it  is  moft  convenient  to  have  the  tubes  firfi  ground  in,  and 
when  perfectly  dry  to  have  them  bent  by  the  blow  pipe. 

The  firfi  bottle  in  the  apparatus  being  defigned  to  receive  Obfervatlons, 
any  fluid  condenfed  in  it  during  diftillation,  has  no  tube  of 
fafety,  becaufe  at  the  commencement  at  leafi  of  the  diflilla- 
tion,  there  would  be  no  fluid  in  which  its  extremity  would  be 
immerfed.  On  this  account  it  is  requifite  that  this  firfi  bottle 
fliould  be  connected  with  the  fecond  by  a  firaight  tube,  as 
reprefented  in  the  drawing,  and  not  by  a  bent  tube  as  in  the 
other  bottle,  elle  upon  any  condenfation  in  the  retort  or  firfi 
bottle,  the  liquor  would  rufh  backward  from  the  fecond.  In 
this  fecond  bottle  a  tube  of  fafety  is  fitted  by  grinding,  which 
is  necetfary  to  guard  againfi  condenfation.  In  the  other  bot¬ 
tle  this  is  not  neceflary,  as  the  open  tubes  are  fufficient  to  ad¬ 
mit  air. 

The  only  inconvenience  in  this  apparatus  is,  that  the  fluid  This  apparatus 

in  the  bottles  is  liable  to  be  forced  up  in  the  open  tubes,  in  Uablf  toTave^' 

Q  2  the  the  fluid  pretfed 


228 


IMPROVEMENT  OF  WOULFe’s  APPARATUS. 


upwards  be-  the  tube  G  for  example  in  the  bottle  F,  by  the  preffure  of  the 
tv-ccn  the  tubes. gas  accu rn ula ted  in  it  from  the  refinance  of  the  column  of  v  a* 


ter  in  the  other  bottles ;  and  this  even  proceeds  fo  far  that 
part  of  the  liquor  is  forced  out  entirely.  This  can  in  fome 
meafure  be  obviated  by  diminifhing  the  quantity  of  fluid  in 
the  laft  bottles,  or  by  introducing  into  them  little  more  than  is 
fufficient  to  immerfe  the  extremities  of  the  tubes.  In  this 
way  however  the  prdfure  obtained,  by  which  the  abforption 
of  a  gas  is  promoted,  is  very  incontiderable.  The  fame  in¬ 
convenience  is  prefent  in  the  apparatus  of  Cit.  Girard,  and 
Remedy,  by  can  be  obviated  only  in  the  fame  mode.  In  the  prefent  ap- 
tub"he  Paratus»  another  improvement  may  be  introduced,  by  which 
it  is  more  effectually  removed,  that  of  having  the  Hraight 
tubes  which  are  foldered  into  the  bottle  of  a  greater  length. 
This  is  reprefented  in  the  drawing  at  K  L,  the  open  tube  A 
rifing  five  or  fix  inches  above  the  neck  of  the  bottle.  It  is 
rather  more*  difficult  to  folder  in  the  tube  in  this  mode,  but 
the  advantage  from  the  increafed  height  is  fo  great,  that  the 
apparatus  lbould  perhaps  always  be  cohflruCled  in  this 
manner. 

How  to  convert  Inftead  of  fixing  the  ftraight  tubes  into  the  bottles  when 
they  are  made,  they  might  afterwards  be  fitted  in  by  grind¬ 
ing,  and  then  a  common  Woulfe’s  apparatus  could  be  cafily 
converted  into  this  improved  one.  The  other  mode  however 
is  preferable,  as  we  are  more  certain  of  having  the  apparatus 
air  tight,  and  it  is  lo  eafily  done  that  it  adds  little  to  the 
expence. 

I  am,  with  refpeCt, 

&c. 


a  common 
Woulfe’s  appa¬ 
ratus  into  the 
prefent. 


your  s. 


J.  MURRAY* 


TI.  Objt nations 
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II. 

Obfervations and  Experiments  upon  Oxigenized  and  Hyperoxigen - 
ized  Muriatic  Acid ;  and  upon  fame  Combinations  of  the  Mu¬ 
riatic  Acid  in  its  three  States.  By  Richard  Chenevix, 
Tfq.  F.  R.  S.  M.  R.  /.  A.  from  the  Philofophicql  Tranfac - 
tions  for  1802. 


(Concluded from  Page  18 5.) 

Third  Species .  Hyperoxigenized  Muriate  of  Barites . 


1  HE  earthy  bafes  feem  to  follow,  in  the  order  of  affinities  Hyperox.  mur. 

or  this  acid,  at  a  great  diftance  from  the  alkalis.  They  are  ^antes* 

ill  fuperfeded  by  the  two  juft  mentioned  and  it  is  much  more 

difficult  to  accomplifh  their  union  with  the  acid,  than  is  the 

:afe  with  potafh  or  foda.  The  moft  advantageous  method  is, 

o  pour  warm  water  upon  a  large  quantity  of  this  earth,  pro- 

;ured  by  Mr.  Vauquelin’s  method  ;  and  to  caufe  a  current  of 

>xigenized  muriatic  acid  to  pafs  through  the  liquor,  kept 

,varm  ;  fo  that  the  barites  already  diffolved  being  faturated,  a 

refti  portion  of  it  may  be  taken  up  by  the  water,  and  prefent- 

d  in  a  ftate  of  great  divifton  to  the  acid.  This  fait  is  foluble  Soluble ;  cry- 

n  about  four  parts  of  cold,  and  lefs  of  warm  water.  It  cry-  ftalllzabie* 

lallizes  like  the  muriate  of  this  earth  ;  and  refembles  it  fo 

nuch  in  folubility,  that  I  could  not  feparate  them  effectually 

y  cryftallization  repeated  feveral  times.  At  firft,  indeed,  I  Purification  of 

efpaired  of  ever  obtaining  any  of  the  earthy  hyperoxigenized  mur^ates^tnot 

auriates  in  a  ftgte  fufficiently  pure  for  analysis.  If  we  con-  by  diff.  of  folu- 

der  them  as  a  gequs  diftinct  from  the  alkaline  hyperoxige-  blllty0 

ized  muriates,  a  leading  character  may  be,  their  great  re- 

jmblance  to  their  refpective  fpecies  of  earthy  muriates.  I 

lought,  however,  that  I  might,  if  not  by  dire6t,  at  leaft  by 

ouble  affinity,  decompofe  the  one  without  the  other ;  and 

.hofphate  of  ftlver  occurred  to  me  as  the  moft  likely  agent.  If  by  phofpha'e  of 

hofphate  of  ftlver  be  boiled  with  muriate  of  lime,  of  barites,  affinity^ 

:c.  a  double  decompofition  enfues ;  and  muriate  of  ftlver,  decompofes  the 

)gether  with  phofphate  of  the  earth,  both  infoluble,  are  pre-  ^  1 

i pitated .  To  iucreafe  the  action,  the  phofphate  of  ftlver  may  perox.  muriates 

e  ditfolved  in  a  weak  acid,  (uch  as  the  acetous  ;  and,  though  f  folutlon 

.  .  .  .  .  alone. 

ie  earthy  phofphate  be  at  ftrft  retained  in  folution,  it  will  be 

feparated 
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The  filver  mull  feparated  by  expelling  the  acid.  The  only  condition  abfo- 
be  treL>  from  lutely  necdTary  is,  that  the  filver  employed  be  free  from  cop¬ 
per.  For,  in  preparing  phofphate  of  filver  by  phofphate  of 
loda,  and  by  nitrate  of  filver  thus  impure,  copper  would  be 
thrown  down  by  the  phpfphoric  acid  ;  and  the  phofphate  of 
copper  would  be  afterwards  decompofed  by  muriate  of  lime. 
Muriate  of  copper  would  therefore  remain  with  the  earthy 
hyperoxigenized  muriates  ;  or,  what  is  (fill  worfe,  a  part  of 
the  muriatic  acid  being  eafily  expelled  from  oxide  of  copper, 
the  hyperoxigenized  muriatic  acid  would  be  driven  off  from 
Properties  of  the ]ts  bafis,  by  the  more  powerful  agency  of  the  former.  This 
^iur^  °X*  fe^  has  the  properties  enumerated  as  belonging  to  the  ge¬ 
nus  of  hyperoxigenized  muriates;  and,  with  heat,  the  acid  is 
expelled  by  all  acids  above  the  benzoic.  I  had  hoped  that, 
without  diftillation,  I  could  procure  the  acid  from  the  fait  by 
rheans  of  fulphuric  acid,  which  would  have  left  an  infoluble 
fait  with  barites  ;  but  hyperoxigenized  muriatic  acid  is  fo  eafily 
decompofed  by  light,  that  I  have  not  yet  obtained  it,  to  my 
emit  light  more  fatisfa£lion,  difengaged  and  pure.  A  fa6t  well  worthy  of  at- 

frequently  than  „  '  °  .  ,  ..  r  ..  .  .  ... 

thofe  with  alk.  tention  is  that  the  nronger  acids  ditengage  this  acid  with  a 
flafh  of  light,  more  frequently  from  the  earthy  than  from  the 
alkaline  hyperoxigenized  muriates ;  a  phenomenon  -which,  I 
fuppofe,  depends  upon  the  relative  proportionate  affinities, 
and  confequently  the  greater  rapidity  of  the  difengagement# 
But,  where  all  is  hypothecs,  it  is  ufelefs  to  draw  any  inference 
from  a  Angle  fa6t. 

The  proportions  of  this  fait  are, 

Hyperoxigenized  muriatic  acid  47 

Barites  -  -  -  -  -  -  42,12 

Water  -  *  -  -  *  -  10,8 


bafis* 


Component 
parts,  hyp.  ox 
jnur.  barites. 


100,0 


I 


Hyp.  ox.  mur* 
ftrontia. 


Del’quefcent, 
and  more  folu- 
ble  in  alcohol 
than  the  mu¬ 
riate. 


Fourth  Species .  Hyperoxigenized  Muriate  of  Strontia. 

The  foregoing  obfervations  apply  to  the  formation  of  this 
fait,  to  the  mode  of  obtaining  it  pure  by  phofphate  of  filver, 
to  its  conduct  with  the  acids,  to  the  rank  of  its  acid  in  the  or¬ 
der  of  affinities,  and  to  its  other  properties.  It  is  deliquef- 
cent ;  and  morefoluble  in  alcohol  than  muriate  of  flrontia.  It 
melts  in  the  mouth  immediately,  and  produces  cold.  Its  cry- 
flals  affume  the  fhape  of  needles. 


It 
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It  Is  compofed  of, 

Hyperoxigenized  muriatic  acid 
Stronlia  - 
Water  - 


46 

26 

28 


100. 
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Comp,  parts 
hyp.  ox.  mur. 
o t  ftroncia. 


Fifth  Species.  Hyperoxigenized  Muriate  of  Lime .  H\p.  ox.  mur. 

This  fait  is  obtained  pure,  in  the  fame  manner  as  the  other  and" 

earthy  falts.  It  is  extremely  deliquefcent ;  liquifies  at  a  low  Soluble  in  alco- 
heat,  by  means  of  its  water  ot  crylFallization  ;  and  is  very  to-*101, 
luble  in  alcohol.  It  produces  much  cold,  and  a  (harp  bitter* 
talle  in  the  mouth. 

It  is  compofed  of, 

Hyperoxigenized  muriatic  acid 
Lime  ■  •  •  »  ■  • 

Water  ------ 


Comp,  parts  • 

55,2 

hyp.  ox.  mur. 

28,3 

of  lirontia. 

16,5 

100,0. 

Sixth  Species .  Hyperoxigenized  Muriate  of  Anmdnia.  Hyp.  ox.  mur. 

rrom  the  property  which  oxigenized  muriatic  acid  pollelles -p^e  ox<  mur# 
of  deedmpoling  ammonia,  this  combination  may  be  thought  acid  decompofes 
paradoxical.  For,  how  can  an  acid  much  more  a&ive  than  u^bn^fthe 
oxigenized  muriatic  acid  exift  with  ammonia,  whicE  is  de-  hidrogen  and 
ftroved  by  the  latter  ?  But  this  argument  may  be  oppofed  by  attr*c  ** 

the  turn  of  affinities  that  a<5t  in  either  cafe.  If  the  affinity  of  tion,  &c.  ex- 
eompofition  of  oxigenized  muriatic  acid  and  of  ammonia,  to-  “fdsthofe which 
gether  with  the  affinity  of  oxigenized  muriatic  acid  for  ammo-  mur.  of  ammo¬ 
nia,  to  form  oxigenized  muriate  of  ammonia,  be  not  lhore  n,a* 
powerful  than  the  affinity  of  oxigen  for  hidrogen,  of  azote  for  ox^mur  .^aci'd 
caloric,  and  of  muriatic  acid  for  ammonia,  the  divellent  affi- does  not;  be¬ 
in’ ties  will  prevail ;  and  this  is  what'  a&ually  happens.  But,  tion<of1compofC*' 
although  oxigen  may  be  held  with  lefs  force  of  attraction  in  to  form  hyp.  ox. 

oxigenized  than  in  hyperoxigenized  muriatic  acid,  vet  the  affi-  °f  ammon. 

.  5  6  .  .  f  .  ,  isfbongeft. 

mty  ot  the  latter  acid  tor  ammonia  may  increase  in  a  much  ^  forme{j 

greater  ratio,  and  favour  the  quiefeent  affinities.  If  carbonate  by  double  affi- 

of  ammonia  be  poured  into  any  earthy  la.lt  of  this  genus,  a  \e'  f’  car" 

double  decompotition  takes  place  ;  and  hyperoxigenized  mu-  -f- hyp.  ox. 

riate  of  ammonia  is  formed.  This  tail  is  very  foluble  in  water,  °f  eart^ 

and  in  alcohol.  It  is  decompofed  at  a  very  low  temperature,  earth  andhyp. 

and  ox.  mur.  of  am. 
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It  is  very  folu-  and  gives  out  a  quantity  of  gas,  together  with  a  fmell  of  hy- 

alcoho^and^e-  Perox,ger”zed  muriatic  acid.  Such  a  fmell  is  doubtlefs  ow, 
compofed  at  lowing  to  the  great  quantity  of  oxigen  contained  in  the  acid  ;  it 
temperature.  being  more  than  is  neceffary  to  combine  with  the  quantity  of 
hidrogen  contained  in  the  alkali,  and  therefore  fome  of  the 
Component  parts  acid  is  difengaged,  without  decompofition.  All  the  attempts 
unknown.  j  have  macje  tG  afeertain  the  proportions  of  its  principles, 
have  been  fruitlefs.  The  formation  and  exigence  of  this  fait, 
as  I  before  faid,  are  very  ftrong  proofs  of  what  I  have  ad¬ 
vanced  refpecting  the  Hate  in  which  hyperoxigenized  muriates 
at  firftexift  ;  and  very  fully  prove  the  different  degree  of  affi¬ 
nity  exercifed  by  each  acid  toward  the  balls. 


Hyp.  ox.  mur. 
of  magnefia. 


Component 

parts. 


Seventh  Species.  Hyperoxigenized  Muriate  of  Magnefia. 

Its  chemical  and  phyfical  properties  are  nearly  the  fame 
with  thofe  of  the  5th  fpecies,  only  that,  in  addition  to  the 
other  bafes,  lime  ai*d  anunoni^  caufe  a  precipitate  in  this  fait. 
Its  proportions  are, 

Hyperoxigenized  muriatic  acid  -  60 

Magnefia  ------  25,7 

Water  -------  1 4,3- 


IT)0,0 


Hyp.  ox.  mur. 
of  alumina. 


Eighth  Species.  Hyperoxigenized  Muriate  of  Alumina. 

I  put  fome  alumina,  precipitated  from  muriate  of  alumina, 

and  well  waffled,  but  Hill  moiif,  into  a  Woulfe’s  apparatus, 

difpofed  as  for  the  other  earths,  and  fent  a  current  of  oxige- 

nized  muriatic  acid  gas  through  the  liquor.  The  alumina 

fhortly  difappeared  ;  and,  upon  pouring  fulphuric  acid  into 

the  liquor,  a  ftrong  fmell  of  hyperoxigenized  muriatic  acid 

W’as  perceivable.  When  I  attempted  to  obtain  the  fait  pure. 

It  is  decompofed by  phofphate  of  filver,  in  the  ufual  way,  I  found  nothing  in 

by  phofphate  of  folution  bnt  hyperoxigenifed  muriate  of  filver  *  ;  and  all  the 

hyperoxigenized  muriate  of  alumina  had  been  decompofed. 

Is  deliquefeent.  This  fait,  however,  appears  to  be  very  deliquefeent,  and  is 
and  foluble  in 

*  This  fait  lhafl  be  particularly  mentioned  and  deferibed  in  an¬ 
other  part  of  this  Paper.  For  the  prefen*,  it  is  fufheient  to  fay, 
that  it  is  very  foluble  in  water  j  and,  in  that  property,  as  in  many 
others,  is  totally  different  from  muriate  of  filver. 

foluble 


alcohol. 
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ays 


fpluble  in  alcohol ;  but  I  could  not  afcertain  the  proportion  of 
its  principles,  becaufe  I  did  not  obtain  it  fufficiently  free  from 
the  ftmple  muriate. 

Ninth  Species.  Ilj/peroxigenized  Muriate  of  Silica.  Hyp.  ox.  mnr, 

lilica  does  not 

I  am  inclined  to  think  this  fait  does  not  really  e  x i ft  A  cur-exift. 
rent  of  oxigenized  muriatic  acid,  fent  through  fome  lilica 
which  had  bc^en  precipitated  from  an  acid  by  ammonia,  and 
collebled  moift  from  the  filter,  did  not  feem  to  diffolve  any 
portion  of  it.  In  all  barites  and  ftrontia,  prepared  according 
to  Mr.  Vauquelin’s  method,  a  portion  of  lilica  from  the  cruci¬ 
bles  is  attacked,  and  taken  up,  by  whatever  acid  thole  earths 
may  afterwards  be  diffolved  in  ;  and,  in  all  potafh  of  com¬ 
merce,  there  is  fome  filica ;  but  I  have  never  perceived  that 
any  portion  of  this  earth  had  been  diffolved  by  this  acid. 

The  very  fmall  portion  of  earth  which,  in  attempts  to  form  General  obferv. 
the  different  fpecies  of  this  genus  of  falts,  is  taken  up  by  acids,  °  ^ 
and  the  ftill  fmaller  portion  of  the  fait  fo  formed,  which  is 
really  in  the  date  of  hyperoxigenized  muriate,  render  the  ope¬ 
ration  fo  tedious,  that  I  have  confined  myfelf  to  form  what 
wa»necefiary  to  determine  their  analyfis,  in  Inch  a  manner  as 
I  believe  to  be  nearly  accurate.  It  cannot,  therefore,  be  ex- 
pebied  that  I  make  myfelf  refponfible,  without  a  right  of  ap¬ 
peal  to  further  experiments,  for  the  accuracy  with  which  the 
cryftalline  forms,  and  other  phyfical  properties,  may  have 
been  Hated.  It  is  impoftible  to  obtain  (atisfabtory  cryftals 
from  a  very  fmall  portion  of  fait;  and  I  have  attached  myfelf 
more  particularly  to  chemical  than  to  phyfical  characters,  as 
being  a  much  more  important  and  certain  mode  of  determi¬ 
nation.  For  the  fame  reafon,  I  have  not  examined  the  com¬ 
bination  of  the  new  and  rarer  earlhs  with  this  acid.  But  I  do 
not  doubt,  that  whatever  chemift  undertakes  a  further  invefti- 
gatjon  of  thefe  extraordinary  bodies,  will  be  amply  repaid  for 
his  labour. 

I  have  mentioned,  in  a  former  part  of  this  Paper,  that  all  ^  mumfes 
muriates  loft  a  portion  of  their  acid  at  a  red  heat.  I  expofed  ignition, 
one  hundred  parts  of  muriate  of  potafh,  in  a  crucible,  to  a 
red  heat,  for  fome  minutes,  and  found  that  they  loft  five.  I 
diffolved  them  in  water,  and  they  manifefted  alkaline  proper¬ 
ties.  Treated  by  nitrate  of  filver,  they  gave  a  precipitate, 
which  fhewed  one  per  cent,  lefs  of  muriatic  acid,  than  100 

j  parts 
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Whence  the  wa¬ 
ter  of  cryftalli- 
yition  is  inac¬ 
curately  deter¬ 
mined. 

If  the  acid  of 
the  fait  be  de¬ 
termined  by 
pvecip.  with  lil- 
ver  before  and 
after  ignition,  it 
may  be  known 
how  much  of 
the  lofs  by  the 
latter  procefs  is 
acid,  and  how 
much  water. 


Qhfervatlons  on 
eledtive  attrac¬ 
tion ». 
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parts  of  the  fame  fait  that  hed  not  been  expofed  to  fire.  A 
violent  heat  may  be  neceflary  to  expel  the  la.it  portion  ot  water 
of  cryftallization  from  certain  falts,  as  we  know  particularly 
is  the  cafe  with  fulphate  of  lime.  But,  if  any  of  the  acid  can 
be  expelled  at  the  fame  temperature,  there  is  no  longer  any 
certainty.  The  quantity  of  water,  as  dated  by  different  che- 
mifls,  varies  much  ;  and,  from  fome  experiments  I  have 
made,  I  do  not  believe  it  to  have  been  accurately  determined. 
The  method  I  ufed  to  afeertain  this,  was  as  follows  :  I  ex¬ 
pofed  a  given  quantity  of  the  fait  to  a  violent  heat,  and  noted 
its  lofs  of  weight.  I  then  precipitated,  by  nitrate  of  diver ; 
and  thus  knew,  how  much  the  quantity  of  muriatic  acid  which 
this  fait  contained,  was  lefs  than  that  in  a  like  portion  which 
had  not  been  expofed  to  heat.  I  fublracted  the  difference  in 
this  quantity,  from  the  total  lofs  of  weight  in  the  fait  expofed 
to  heat ;  and  the  remainder  I  conddered  as  water.  It  was 
upon  refults  obtained  in  this  manner,  that  I  founded  many  of 
the  proportions  I  have  given  in  this  Paper. 

It  is  dated  in  the  tables  of  Bergman,  cerrefled  by  Dr. 
Pearfon,  that  lime  and  drontia  prefer  acetous  to  arfenic  acid. 
But  arfenic  acid  can  expel  hyperoxigenized  muriatic  acid  from 
its  bads,  although  the  acetous  cannot  a6l  in  the  fame  manner  ; 
therefore,  this  order  of  affinities  is  erroneous.  It  was  not  till 
lately,  that  we  had  potafh  and  foda  fo  pure  as  to  be  relied 
upon  in  delicate  experiments ;  and  it  is  not  furprifing  that  we 
find  midakes  with  regard  to  their  taking  the  acid  from  barites, 
drontia,  and  lime.  But  real  potafh  and  foda  both  precipitate 
even  barites  from  hyperoxigenized  muriatic  acid.  If  ever  it 
becomes  eafy  to  obtain  hyperoxigenized  muriate  of  barites, 
we  may  prepare  that  earth  from  it  in  the  humid  way,  and 
more  near  to  purity,  than  in  the  method  propofed  by  Vain 
quelin. 


Metallic  muria¬ 
tic  falts. 


METALLIC  COMBINATIONS  OF  MURIATIC 
ACID,  IN  ITS  DIFFERENT  STATES. 

The  a&ion  of  hyperoxigenized  muriatic  acid  upon  metals, 
is,  as  may  well  be  expe&ed,  rapid,  and  without  difengage- 
Hyp  ox.  mur.  mentofgas.  It  appears  to  diffolve  every  metal,  not  except- 
acid  duioives  a!!  gold  and  platina.  If  the  metal  be  prefented  to  the  acid 

TTictdls  •  inflames  o  o  *  r 

them  and  pro-  at  the  moment  when  it  is  difengaged  from  the  fait,  inflamma- 
duces  muriates,  tion  enfues ;  and  the  phenomena  of  light  and  heat  vary  ac¬ 
cording 


# 
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cording  to  the  metal ;  but  the  falts  thus  produced  are  merely 

muriates.  In  order  to  form  real  hyperoxigenized  muriates,  Jt. combine 

it  is  neceffary  to  take  the  metal  in  its  fulled  date  of  oxidize-  mum  oxjdes,  t» 

ment,  and  combine  it  with  the  acid,  either  by  double  decom-  produce  h.  or. 

pofition,  or  by  palling  a  current  of  oxigenized  muriatic  acid  muriatcs* 

gas  through  the  oxide  fufpended  in  water.  The  acid  is  thus 

feparated  into  muriatic  and  hyperoxigenixed  muriatic  acid  ; 

and,  in  thefe  dates,  combines  with  the  metallic  oxide.  The 

metallic  hyperoxigenized  muriates  are  different,  in  every  re-  Thefe  greatly 

fpe£t,  from  the  metallic  muriates.  Red  oxide  of  iron  is  dif-^^rorn  mu'* 

folved  with  difficulty.  Oxide  of  copper  more  ealily.  Red  Habitudes  of 

oxide  of  lead  exhibits  the  fame  appearances,  during  its  combi- 

nation  with  this  acid,  as  with  nitric  acid.  When  nitric  acid  is  Lead. 

poured,  even  in  excefs,  upon  red  oxide  of  lead,  only  a  part  of 

the  oxide  is  diflolved,  unlefs  heat  be  applied  ;  and  what're- 

mains  becomes  a  blackifh  brown  powder.  But,  if  metallic  Red  oxide  of 

lead  be  added,  in  a  juft  proportion,  all  the  red  oxide  difap- ^e^st^°x,sc'' 

pears,  and  none  of  the  brown  powder  is  formed ;  neither  is  wholly  diflbbed 

there  any  difengagement  of  nitrous  gas,  when  the  metallic  lJ}  nit.ric  ac,d‘ 

J  &  °  _  o  _  Fart  becomes 

lead  is  diffiolvrd.  The  precipitates  caufed  in  either  cafe,  by  more  oxigenute^t 

pouring  an  alkali  into  the  nitric  folution,  are  yellow.  Hence  and  the- other 
.  J  part  diffolves. 

it  appears,  that  red  oxide  of  lead  contains  too  much  oxigen  to 

be  diflolved  by  nitric  acid.  One  part  of  the  oxide  takes  up  the 
excefs  of  oxigen,  and  becomes  brown;  while  the  portion 
which  lofes  oxigen,  becomes  yellow,  and  is  foluble  in  nitric 
acid.  The  prefence  of  metallic  lead  promotes  the  total  folu¬ 
tion  of  the  red  oxide,  by  taking  up  the  fuperabundant  oxigen. 

I  found  that  a  current  of  oxigenized  muriatic  acid  gas,  like  the  Ox.mur.  ac^d 
nitric  acid,  diflolved  a  part  of  the  red  oxide,  and  caufed  the 
brown  powder  to  be  formed,  upon  which  it  could  not  a 61. 

H  vperoxigenized  muriate  of  lead  is  much  more  foluble  than  Hyp.  o*.  mar, 
muriate  of  lead;  and  the  acid  is  very  {lightly  attracted  by  theoflead: 
bafis. 

But,  of  all  the  metallic  falts  formed  by  the  combination  of  Mercurial  ma- 
the  muriatic  acid,  in  any  of  its  different  ftates,  none  fo  much  natei* 
deferve  attention  as  thole  which  have  for  their  bafes,  the  ox¬ 
ides  of  mercury.  The  nature  of  the  falts  which  refult  from  the 
combination  of  common  muriatic  acid  with  the  different  oxides 
of  this  metal,  has  been  ftated  in  the  mod  contradictory  man¬ 
ner,  by  different  chemi Its.  But,  as  the  knowledge  of  hyper¬ 
oxigenized  muriatic  acid  has  thrown  fome  light  upon  the 

true 
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Calomel  and 
corrof.  fubli- 
mate. 


Opinions  re- 
fpefting  corro 
hve  fublimate. 


y 


Foyrcrov  confi- 
ders  it  as  hyper. 

ax.  muriate  of 

* 

mercury  J 


<rtie  fiate  of  calomel  and  corrolive  fublimate*,  I  muft  bog 
leave  to  dwell  at  fome  length  upon  this  important  part  oi  my 
fubjed. 

It  would  be  ufelefs  to  repeat  the  opinions  of  the  old  authors, 
who  have  treated  of  corrofive  fublimate  and  of  calomel.  They 
are  to  be  found  in  the  works  of  thofe  refpeftive  chemifls,  and 
I  mud  refer  to  them  for  particulars. 

In  the  Memoirs  of  the  Academy  of  Sciences  of  Paris,  for 
1780,  we  tind  a  Paper  of  Mr.  Berthollet,  upon  the  caufticity 
of  metallic  (alts;  in  which  he  appears  to  think,  that  the  acid  in 
corrolive  fublimate  is  in  the  date  of  what  was  then  called 
dephlogidicated  marine  acid.  In  1785,  when  he  had  exa¬ 
mined  the  oxigenized  muriatic  acid  with  more  care,  he  re¬ 
nounced  his  former  opinion  ;  and  gave  the  reafons  why  he  no 
longer  adhered  to  it.  Some  late  experiments  of  Mr.  Proud 
fhew,  that  this  chemift  thinks  as  Mr.  Berthollet  now  does. 
And  thele  may  be  ranked  among  the  fird  of  modern  au¬ 
thorities. 

Notwithstanding  thofe  opinions,  Mr.  Fourcroy,  in  his  Syf- 
'  tone  des  Connoijfances  chimiques,  dill  condders  corroiive  fubli¬ 
mate  as  a  hyperoxigenized  muriate  of  mercury  ;  and  defigns  it 
throughout  by  that  name  f.  Thischemid,  one  of  the  founders 
of  the  methodical  nomenclature,  is  too  well  acquainted  with  its 
principles,  to  apply  the  term  hyperoxigenized  muriate  to  any 
thing  but  a  combination  of  hyperoxigenized  muriatic  acid.  It. 
is  evident,  therefore,  that  he  condders  the  portion  of  oxigen, 
which,  in  equal  quantities  of  corrofive  fublimate  and  calomel, 
is  greater  in  the  former,  to  be  combined  with  the  ucid,  and  not 

*  I  regret  very  much,  that  I  am  under  the  necelTity  of  ufing  thefe 
unmeaning  terms.  But  the  French  nomenclature  has  made  no  dif- 
tinftion  between  falts  formed  by  metallic  oxides  in  different  dates  of 
oxidizement,  except  by  the  colour,  which  is  an  extremely  defective 
and  unmeaning  merhod.  At  all  events,  this  metal  is  fo  uncomplai- 
fant  as  to  retain  the  white  colour,  in  its  different  oxides  combined 
with  muriatic  acid.  I  prefer,  however,  ufing  the  old  name,  to  pro- 
pofing  any  proviiional  fubditute  that  might  be  found  defeftive. 
This  will  be  farther  explained  in  Remarks  upon  Chemical  Nomen -  • 
Nature. 

f  I  have  faid  before,  that  this  acid  was  talked  of  by  many  che- 
mids,  as  if  the  exidence  of  it  had  really  been  proved. 
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% v i t h  the  oxide  of  mercury.  As  foon  as  I  have  ftated  fome  but  erroneously 
experiments  that  prove  Mr.  Fourcroy's  opinion  to  be  errone-  F,or> 
ous,  and  endeavoured  to  ellablifh  the  analyfis  of  corrofive 
fublimate  and  of  calomel,  I  fhall  take  notice  of  a  fait  hitherto 
unknown,  which  really  is  hyperoxigenized  muriate  of  mer¬ 
cury. 

I  took  a  portion  of  corrofive  fublimate,  and  precipitated  by  Corrof.fob.  pre- 
potalh.  The  liquor  was  filtered;  and,  upon  being  tried,  '"IP1  tated  by  Pot~ 
nothing  but  muriate  of  potafh  was  found.  No  re-agent  of  potato  and  no 
could  difcover  the  fmalleft  trace  of  hyperoxigenized  muri-  ^yp. ox*  m*ac^* 
atic  acid. 

Sulphuric,  nitric,  phofphoric,  and  many  other  acids,  poured  The  acids  difen- 
upon  corrofive  fublimate,  did  not  difengage  either  muriatic,  or  f tl° ^ 1  ° S 
hyperoxigenized  muriatic  acid.  Nitrate  of  filver,  poured  into 
a  folution  of  corrofive  fublimate,  gave  an  abundant  white 
precipitate. 

From  thefe  experiments  it  is  evident,  that  muriatic  acid,  notConfeq.  muria- 
hyperoxigenized  muriatic  acid,  is  combined  with  the  oxide  of ^  acfdexift'°ia" 
mercury  in  corrofive  fublimate.  cor.  fub. 

To  determine  the  proportions  of  this  fait,  I  took  one  hundred  Component 
parts,  and  precipitated  by  nitrate  of  filver.  I  then  took  another  tado^wUh^o'" 
hundred,  and  precipitated  by  potafh.  Therefult  of  thefe  two  afh  and  with  ni- 
experiments  was  fitch  as  to  efiablifh  the  proportions  of  corro- trate  ^!ver* 
five  fublimate  as  follows : 

Oxide  of  mercury  82 

Muriatic  acid  -  -  -  1 8 


100. 

But,  the  acid  of  this  fait  not  being  charged  with  a  fuper- 
abundance  of  oxigen,  we  muft  look  for  the  excefs  in  the  me¬ 
tallic  oxide.  I  took  100  grains  of  mercury,  and  diflolved  them 
in  nitric  acid  ;  then  poured  in  muriatic  acid  ;  and,  at  a  very 
gentle  heat,  evaporated  to  drynefs.  I  afterwards  fublimed, 
in  a  Florence  fiafk,  the  fait  that  remained,  and  obtained 
143,5  of  corrofive  fublimate.  But,  143,5  of  corrofive  fubli¬ 
mate  contain  26  of  acid;  which  will  leave  117,5  for  the 
mercurial  oxide ;  and,  if  117,5  contain  100  of  mercury,  100 
of  the  oxide  will  contain  85.  Therefore,  the  oxide  of  mer¬ 
cury  in  corrofive  fublimate,  is  oxidized  at  the  rate  of  15  per 
cent. 

To 


To  meafure  the 
oxigen,  100  grs. 
of  mercury  were 
diflolved  in  ni¬ 
tric  acid  ;  mur. 
acid  was  then 
poured  in,  and 
the  fait  (cor. 
fub.)  dried  and 
fublimed  — 
143.5  i  of  which 
18  per  cent,  was 
acid,  and  confeq. 
1 5  per  cent,  or 
the  oxide  was 
oxigen. 
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Component  parts  To  determine  the  proportions  in  calomel,  I  diflolved  1QO 
oi  calomel.  grains  of  it  in  nitric  acid.  The  phenomena  of  the  folution, 
have  been  to  accurately  deferibed  by  Mr.  Berthollet,  that  I 
(hall  not  repeat  them.  I  precipitated  by  nitrate  of  (liver ;  and 
obtained  a  quantity  of  muriate  of  filver  correfponding  with 
1 1,5  of  muriatic  acid.  The  oxide  of  mercury  I  obtained  apart. 
Therefore,  calomel  is  compofed  of. 

Oxide  of  mercury  -  •  S3, 5 

Muriatic  acid  -  -  -  11,5 


100,0. 

Calomel  was  To  afcertain  the  (late  of  oxidizement  of  the  oxide  in  ca- 
cor.VfubL  by°  ^ome^  I  took  100  grains,  and  boiled  them  with  nitro-mu- 
bo'ding  in  nitro-riatic  acid  ;  then  evaporated  very  (lowly,  and  fublimed  as 
porr'and<fuWa"  a^ove*  The  calomel  was  totally  converted  into  corrofive 
it  had  gained  fublimate,  and  weighed  1  13.  But  1 13  of  corrofive  lublimatc 
,  contain  20,3  of  muriatic  acid,  of  which,  11,5  were  originally 

■which,  from  die.  .  -r> 

former  expts.  in  the  calomel.  Tne  total  addition  of  weight  was  13.  But 

the  proportions  the  quantity  of  acid  in  thefe  13,  amounts  to  20,3 — 11,5== 
exigen  were  8,8.  Therefore,  13  —  8,8  =  4,2,  remain  for  that  part  of  the 
known  j  additional  weight  which  is  oxigen.  On  the  other  hand, 

100  of  calomel  contain  the  the  fame  quantity  of  mercury  as 
whence  the  pro- 1 1 3  of  corrofive  fublimate,  =79.  Thefe  79,  with  11,5  of 
portion  of  oxi-  ac[d  are  equal  to  90,5,  and  leave  9,5  for  the  quantity  of  oxi¬ 
is  deduced,  viz.  gen  contained  in  calomel.  It  would  appear,  from  thefe 
10.7  per  cent,  experiments  that  corrofive  fublimate  contains  6,5  per  cent. 

more  acid,  and  but  2,8  per  cent,  more  oxigen,  than  calomel. 
But  this  quantity  of  oxigen  is  combined  with  a  much  greater 
proportion  of  .mercury  ;  and  forms  an  oxide  of  a  very  differ¬ 
ent  degree  of  oxidizement.  f  or,  88,5  :  9,5  :  :  100  :  10,7. 
Therefore,  we  n  ay  eitabbih  the  following  comparative 
table : — 


CALOMEL- 
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CALOMEL. 


CORROSIVE  SUBLIMATE. 


The  oxide  of  mercury  in  calo¬ 
mel  is  compofed  of. 

Mercury  -  -  89,3 

Oxigen  -  -  -  10,7 


The  oxide  of  mercury  incorro- 
five  fublimate  is  compofed  of, 
Mercury  85 

Oxigen  -  -  15 


Comparative 

ftatement. 


100,0. 

And  calomel  is  compofed  of. 

Mercury 7 9  f  oxide  of)  r 
Oxigen  9,5  f  mercury  3  ^ 

Muriatic  acid  -  11,5 


100,0. 


100. 

And  corrofive  fublimate  is  com¬ 
pofed  of. 

Mercury 69, 7  |  oxide  of  7 
Oxigen  12,3  f  mercury  ) 

Muriatic  acid  -  IS 


100. 


Tliefe  proportions  are  different  from  thofe  given  by  Lemery,, 

Geoffroy,  Bergman,  &c.  But,  without  calling  in  queftion 
the  accuracy  and  fkill  of  thefe  chemifts,  it  is  fair  to  albert, 
that  the  pure  materials  ufed  by  modern  chemifts,  are  more 
likely  to  lead  to  lure  refults,  than  the  impure  re-agents  of  the 
ancients. 

In  thefe  falts  we  find  another  infiance,  that,  in  proportion  as  The  moft  oxig, 
metallic  oxides  contain  a  greater  quantity  of  oxigen,  they  re-  ^helar  ft* 
quire  a  greater  quantity  of  acid  to  enter  into  combination  with  tity  ofacid? 
them. 

The  method  I  have  followed,  to  afc.ertain  the  proportions  Obtervations  to 
juft  ftated,  may  appear,  at  firft  view,  not  to  be  the  fhorteft  that  ^*ew  that  the 
I  might  have  adopted.  But  I  have  tried  others,  and  I  have  ceffe^w^c/oand 
found  none  fo  accurate.  It  is  impoffible,  fynthetically,  to  the  mod  accu- 
convert  a  given  quantity  of  mercury  into  calomel,  in  fuch  arate  aud  e<WClfe* 
manner  as  to  be  certain  that  none  of  it  is  in  a  different  ft  ate 
from  that  required.  And,  if  we  would  attack  calomel  analy¬ 
tically,  the  action  of  the  alkalies,  without  which  we  cannot 
proceed,  is  fuch  as  to  alter  the  nature  of  the  oxides.  I  have 
alfo  made  many  comparative  experiments,  by  diffolving  calo¬ 
mel  in  nitro-muriatic  acid,  (which  converted  it  into  corrofive 
fublimate,)  and  then  precipitating  by  ammonia  ;  but  I  have 
not  found  thefe  trials  fo  fuccefsful  as  thofe  I  have  deferibed. 

The  nature  of  the  precipitate  from  corrofive  fublimate  by  am¬ 
monia,  certainly  differs,  according  to  the  excefs  of  acid  that 
may  be  prefent ;  and  mercury  feems  to  have  the  power  of  ex- 
ifting  in  many  degrees  of  combination  with  oxigen.  The  only 
3  ’  precaution 
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London  Phar¬ 
macopeia  pre- 
fcribes  too  much 
mercury  in  the 
formula  for  cor. 
fub.  But  this 
is  prudent. 


In  attempts  to 
reduce  the  mer¬ 
curial  falts  by 
other  metals, 
iron  failed,  zinc 
threw  down 
mercury,  and 
copper  precipi¬ 
tated  calomel 
from  cor.  lub. 

Calomel  is  the 
fame  whether 
produced  in  the 
humid  or  dry 
way :  and  alfo 
eor.  fub. 
Obfervations  on 
Scheele’s  humid 
procefs  for  calo¬ 
mel.  It  is  not 
pure,  but  con¬ 
tains  a  fub-ni- 
4*te  of  mercury. 


precaution  abfolutely  neceflary,  in  this  mode  of  operating,  is* 
that  white  the  mercurial  fait  is  in  an  open  vetlel,  it  fhould  not 
be  expofed  to  a  degree  of  heat  capable  of  volatilizing  any  part 
of  it. 

The  quantity  of  mercury  ordered  in  the  London  Pharma- 
copoeia,  to  convert  corrofive  fublimate  into  calomel,  is  9  pounds 
of  mercury  for  every  12  pounds  of  corrofive  fublimate.  But, 
from  the  above  experiments,  it  would  appear,  that  a  fmallet 
quantity  of  mercury  might  ftridtly  anfwer.  However,  from 
the  refults  of  minute  invefligation,  we  fhould  not  conclude 
too  haftily  upon  preparations  on  the  great  leale;  and,  I  rather 
think,  that  the  excels  of  mercury  ordered  by  the  Pharmacopoeia 
is  a  ufeful  precaution. 

In  my  experiments,  I  attempted  to  reduce,  by  means  of 
copper,  iron,  or  zinc,  the  mercury  contained  in  the  mercurial 
falts.  Iron  did  not  anfwer  the  purpofe  :  zinc  precipitated  the 
mercury  a  little  better ;  and  copper  produced  a  change  which 
I  did  not  expect.  II  a  bit  of  copper  be  put  into  a  folution  of 
corrofive  fublimate,  a  white  powder  fhortly  falls  to  the  bottom; 
and  that  powder  is  calomel.  When  walked,  it  does  not  contain 
an  atom  of  copper,  or  of  corrofive  fublimate. 

Before  I  conclude  thefe  confi derations,  I  mult  fay,  that 
whether  calomel  be  prepared  in  the  dry  or  in  the  humid  way  *, 

it 

*  By  the  humid  way,  I  do  not  mean  precifely  the  method  of 
Scheele.  Thatchemift  defires  us  to  boil  the  acid  with  the  mercury, 
after  they  have  ceafed  to  a£t  upon  each  other  at  a  low  temperature. 
By  this  method,  the  nitric  acid  takes  up  an  excefs  of  mercurial  ox¬ 
ide ;  and  the  nitrate  of  mercury  thus  formed,  precipitates  by  water. 
Therefore,  when  this  nitrate  of  mercury  is  poured  into  the  dilute 
folution  of  muriate  of  foda,  according  to  the  formula  of  Scheele,  the 
action,  on  the  part  of  the  folution,  is  twofold. 

1 jh  The  water  a6ls  upon  one  part,  and  precipitates  an  oxide,  or 
rather  an  infoluble  lub-nitrate  of  mercury.  And, 

2dly.  A  double  decompotition  takes  place  between  the  nitrate  of 
mercury  and  the  muriate  of  foda.  It  is  with  reafon,  that  the  medi¬ 
cal  world  have  l'uppofed  the  calomel  of  Scheele  to  be  different  from 
that  prepared  in  the  humid  way;  for  it  is,  in  fail,  calomel,  plus  an 
infoluble  fub-nitrate  of  mercury.  In  the  firll  part  of  Scheele’s  pro¬ 
cefs,  there  is  difengagement  of  nitrous  gas,  together  with  oxidize- 
ment  imd  folution  of  feme  of  the  mercury.  When  he  boils  the  acid 
upon  the-  remaining  mercury,  there  is  no  further  difengagement  of 


ORSfcRV  AtlOtfS  Otf  MllftlATIC  A  C  1 1> . 


241 


it  docs  not  fee :n  to  differ  chemically  ;  nor  does  it  contain  any 
fenfible  portion  of  water  of  cryftallization.  The  fame  may  be 
fa  id  of  corrofive  fublimatc. 

It  now  remains  to  fpeak  of  the  real  hyperox’genized  muriate  Hyper-ox.  mur. 
of  mercury.  I  paffed  a  current  of  oxigenized  muriatic  acid  ^tained^y  [nf- 
gas  through  fome  water,  in  which  there  was  red  oxide  of  mer-  fing  ox.  m.  gas 
cury  *.  After  a  fhort  time,  the  oxide  became  of  a  very  dark  thl0U5h  water 
brown  colour;  and  a  folution  appeared  to  have  taken  place,  oxide  of  mer- 
The  current  was  continued  for  fome  time  ;  and,  when  I  thought  CUI7* 
that  a  fufficient  quantity  of  the  oxide  had  been  diffolved,  I 
ftopped  the  operation.  The  liquor  was  evaporated  to  drynefs; 
and  the  fait  was  thus  obtained.  There  evidently  was  in  the 
mals  a  great  proportion  of  corrofive  fublimate,  as  might  be 
expended,  from  what  I  had  obferved  to  take  place  in  the  forma-  Itlsmorefoluble 
tion  of  the  other  falts  of  this  acid  ;  but,  by  carefully  feparating  separable 
the  laft  formed  cryftals,  I  could  pick  out  fome  hyperoxigenized  by  cryftalliza- 
muriate  of  mercury.  I  then  cryftallized  it  over  again;  and,  tl0n* 
in  this  manner,  I  obtained  it  nearly  pure.  This  fait  is  more 
foluble  than  corrofive  fublimate :  about  four  parts  of  water 
retain  it  in  folution.  The  lhape  of  its  cryftals,  I  cannot  well 

% 

gas;  yet  more  mercury  is  diffolved.  The  nitrate  of  mercury,  there¬ 
fore,  rather  contains  an  oxide  lefs  oxidized  after  ebullition  than  be¬ 
fore  it.  The  true  difference  is  in  the  fub-nitrate  of  mercury,  pre¬ 
cipitated,  as  I  before  faid,  by  the  water  in  which  the  muriate  of  foda 
was  diffolved.  And  the  orange-Goloured  powder,  which  remains 
after  an  attempt  to  fublime  Scheele’s  calomel,  is  to  be  attributed  to 
the  fame  caufe.  To  prepare  calomel  in  the  humid  way,  uniform  as  Preparation  of 
to  itfelf,  and  in  all  refpe&s  iimilar  to  that  prepared  in  the  dry  way,  calomel  in  the 
it  is  neceffary,  either  to  ufe  the  nitric  folution  before  it  has  boiled,  wa** 

or  to  pour  fome  muriatic  acid  into  the  folution  of  muriate  of  foda, 
previoufly  to  mixing  it  with  the  boiled  folution  of  nitrate  of  mer¬ 
cury.  In  the  fuft  cafe,  no  precaution  is  neceffary;  and,  in  the  lat¬ 
ter,  the  oxide  of  mercury,  which  the  nitrate  of  mercury  has,  by 
boiling,  taken  up  in  excels,  finds  an  acid  which  is  ready  to  faturate 
it.  All  the  mercurial  oxide  being  thus  converted  into  calomel,  none 
of  that  fub-nitrate  of  mercury  can  be  prefent. 

The  objeflions  made  by  a  medical  gentleman  againfl  Scheele’s 
calomel,  when  this  paper  was  read  before  the  Royal  Society,  led  me 
to  reconfider  the  fubjt£t,  and  to  undertake  the  inveftigation  detailed 
in  this  note. 

*  I  ufed  either  of  the  red  oxides  of  mercury  indiferiminately. 
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Dark  brown  ox¬ 
ide  of  mercury 
not  taken  up, 
fuppofed  to  be 
different  from 
the  red  oxide. 


Hyper-ox.  mur. 
of  filver 


foluble  in  a  parts 
warm  water,  and 
cryftall.  by  cold : 


flightly  fol.  in 
alcohol. 


determine.  When  fulphuric,  or  even  weaker  acids,  are  poured 
upon  it,  it  gives  out  the  ufual  fmell  of  hyperoxigenized  muri¬ 
atic  acid;  and  the  liquor  becomes  of  an  orange  colour.  This 
is  a  fufheient  proof,  that  corrofive  fublimate  is  not  a  hyper¬ 
oxigenized  muriate  of  mercury. 

I  have  juft  mentioned  that,  in  the  formation  of  this  fait,  the 
oxide  of  mercury,  which  was  notdiftolved  by  the  acid,  became 
of  a  very  dark  brown  colour.  I  procured  a  portion  of  this 
oxide,  which  Teemed  different  from  the  red  oxide.  It  how¬ 
ever  retained  the  form,  and  the  eryftalline  appearance,  of  the 
latter.  It  was  foluble  in  nitric  acid,  without  difengagement  of 
gas;  and  was  precipitated  from  it,  in  a  yellow  oxide,  by  all  the 
alkalis,  except  ammonia.  It  formed  corrofive  fublimate  with 
muriatic  acid;  and  the  precipitate  by  the  alkalis,  was  the  fame 
as  that  from  corrofive  fublimate,  made  with  the  red  oxide. 
Yet  I  ain  inclined  to  think,  that  the  dark  brown  oxide  differs 
in  feme  effential  point  from  the  red ;  but  I  have  not  yet  made 
fufheient  experiments  to  prove  this  opinion.  At  all  events, 
the  prefent  objed  being  to  examine  the  mercurial  oxides  only 
as  combined  with  muriatic  acid,  it  would  be  foreign  to  the 
purpofe,  to  enter  into  too  minute  an  inveftigation  of  the  other 
ftates  of  the  metal.  This,  and  fome  other  objects  hinted  at  in 
this  Paper,  muff  be  referved  for  future  inquiry. 

In  treating  the  earthy  hyperoxigenized  muriates  with  phof- 
phate  of  filver,  as  I  mentioned  before,  I  obferved  that  the  li¬ 
quor  fometimes  contained  in  folution  oxide  of  filver;  which, 
upon  examination,  I  found  to  be  combined  with  hyperoxigen¬ 
ized  muriatic  acid.  As  the  fait  which  is  thus  formed  is  differ¬ 
ent,  in  every  refped,  from  fimple  muriate  of  filver,  it  may  be 
of  fome  importance  to  confider  it  with  attention.  In  the  firft 
place,  it  will  afford  the  moft  convincing  proof  of  the  difference 
between  muriatic  and  hyperoxigenized  muriatic  acid ;  and,  in 
the  next  place,  it  particularly  deferves  to  be  remarked,  for 
polfcffing,  in  the  moft  eminent  degree,  one  of  the  great  cha- 
raderiftic  features  of  the  genus  to  which  it  belongs.  Hyper¬ 
oxigenized  muriate  of  filver  is  foluble  in  about  two  parts  of 
warm  water;  but,  by  cooling,  it  cryffallizes  in  the  fiiape  of 
fniall  rhomboids,  opaque  and  dull,  like  nitrate  of  lead  or  of 
barytes.  It  is  fomewhat  foluble  in  alcohol.  Muriatic  acid 
decompofes  it ;  as  does  nitric,  and  even  acetous  acid  ;  but  the 
refult  of  this  decompofition  is  not,  as  might  be  expeded,  nitrate 

or 
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or  acetite  of  filver,  At  the  moment  that  the  acid  is  expelled  Ac'ds  decompofe 

from  hyperoxigenized  muriate  of  filver,  are-a£tion  takes  place  d’  1)Utl^mu* 
b  .  r.  .  riate  inftead  of 

among  its  elements  :  oxigen  is  dilengaged  ;  and  the  muriatic  reizing  the  fil- 

acid  remains  in  combination  with  the  oxide  of  diver.  If  thisver* 

fact  be  compared  with  the  manner  in  which  nitric  and  acetous 

acids  a6t  upon  hvperoxigenized  muriate  of  potafli,  it  will  give 

a  ftrong  proof  of  the  proportionate  affinities  of  all  thefe  acids 

for  oxide  of  filver,  incomparifon  with  that  which  they  exereife 

towards  the  alkali. 

H  yperoxigenized  muriate  of  filver,  whenexpofed  to  a  very  Hyp.  ox.  ms  of 

moderate  heat,  begins  by  melting,  and  then  gives  out  a  cond-1'llve.r  lo.fes  0X1" 

,  ,,  ®  .  6  •  ,  a’  r  j  gen  by  hedt*  and 

aerable  quantity  of  oxigen  gas,  with  elferveicence ;  and  mu-  becomes  muri- 

riate  of  filver  remains  behind.  Thefe  phenomena  however  ate> 

differ  much,  according  to  the  degree  of  heat  applied.  When  With  fulphur  it 

hyperoxigenized  muriate  of  filver  is  mixed  with  about  half  its explodcs  > 

weight  of  fulphur,  it  detonates  in  the  mod  violent  manner ; 

and  does  not,  like  hyperoxigenized  muriate  of  potafh,  require 

the  addition  of  charcoal,  to  poffefs  a  very  great  force  of  explo- 

fion.  The  flighted  preffiire  is  fufficient  to  caufe  this  mixture  by  the  flighted 

to  detonate ;  and  I  think  I  fhall  be  within  bounds,  when  lPreffureJ 

date,  that  half  a  grain  of  hyperoxigenized  muriate  of  diver, 

with  a  quarter  of  a  grain  of  fulphur,  explodes  with  a  violence  at  lead  ten  times 

at  lead  equal  to  dve  grains  of  hvperoxigenized  muriate  of  pot-fs  ftrongkv  as 
1  ”  ®  1  hyp.  ox.  mur. 

am,  with  the  due  quantities  of  fulphur  and  charcoal.  Theofpotalh. 
flafli  is  white  and  vivid,  and  is  accompanied  by  a  ffiarp  and 
quick  noife,  like  the  fulminating  diver  fo  ably  deferibed  by 
Mr.  Howard ;  and  the  diver  is  reduced  to  the  metallic  date, 
and  vaporized. 

I  think  it  right  to  add  a  few  remarks  upon  what  I  have  Order  of  attrac- 

termed  the  proportionate  affinities  of  acids  and  of  bafe9,  one  tI0.”  {or 

1  t  oxides  is  fre- 

for  the  other.  It  is  a  law,  not  indeed  univerfally,  but  fre-quently verydif- 
quently  obferved,  and  very  well  worthy  of  con d deration,  that  that 

the  acids  are  attracted  by  metallic  oxides,  in  a  very  diderent 
order  from  that  in  which  they  are  difpofed  to  unite  to  alkaline 
and  earthy  bafes. 

Nitric  acid,  which  holds  fo  high  a  place  in  the  order  of  Acjds  commonly 
affinities  for  alkalis,  is  expelled  from  metallic  oxides  by  moftattraft ,0X1(1JS 
acids.  Phofphoric,  fluoric,  all  the  vegetable  acids,  except  two  they  a<5t  on  the 
or  three,  and  the  animal  acids,  attraft  the  latter  bafes  more  metals ; 
trongly.  Nay,  we  fliall  find,  upon  an  attentive  examination, 

R  2  that 
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Hyp.  ox.  m. 
acid  follows  this 
rule. 


The  metallic 
butters  have 
their  metal  and 
not  their  acid 
extraordinarily 
•xigenized. 


Precipitation  of 
oxide  of  titanium 
from  mur.  acid 

» 

by  potath,  gave 
oxigen  to  the 
latter,  and  form¬ 
ed  «x.  jn.  potaih. 


Whennltro-mu- 
riatic  acid  is  dif- 
tilled  from  plati- 
na,  the  mefa!  is 
cxided ,  and  ox* 
and  bype^-ox.  m, 
and  are  formed . 


This  fa£l  imper¬ 
fectly  feen  be¬ 
fore. 


that  acids  commonly  attraCt  metallic  oxide1;,  in  the  inverse 
ratio  of  their  aCtion  upon  metals,  or,  in  other  words,  in  pro¬ 
portion  to  their  own  affinity  of  competition.  Thus,  the  phol- 
phoric  and  fluoric  acids  fometimes  rank  before  the  fulphuric ; 
and  the  nitric,  as  I  before  faid,  is  generally  very  low.  Hyper¬ 
oxigenized  muriatic  acid  feerns  to  follow  the  fame  rule  ;  and 
takes  its  place,  in  the  order  of  affinities  for  metallic  oxides, 
after  many  of  thofe  acids  which  it  can  expel  from  earths  and 
alkalis. 

The  other  hyperoxigenized  muriates,  I  have  not  yet  fuffi- 
ciently  examined.  I  (hall,  however,  mention  at  prelent,  that 
1  have  afeertained  the  muriatic  falts,  formerly  known  by  the 
ffrange  name  of  butters  of  the  metals,  to  be  muriates,  and  not 
hyperoxigenized  muriates;  and  the  extraordinary  proportion 
of  oxigen,  to  be  combined,  not  in  the  acid,  but  in  the  metallic 
oxide. 

In  the  courfe  of  different  experiments,  I  have  known  hyper¬ 
oxigenized  muriatic  acid  to  be  formed  in  two  cafes,  where  I 
could  not  have  expeCted  it. 

In  the  analyfis  of  Tome  menachanite  from  Botany  Bay,  given 
to  me  laft  year  by  the  Prefident  of  the  Royal  Society,  I  ob- 
ferved,  that  while  the4oxide  of  titanium  was  precipitated  from 
the  muriatic  acid  in  which  it  was  diffolved,  the  excefs  of  oxi¬ 
gen  in  the  oxide  palled  over  to  the  muriatic  acid  and  the 
potaffi,  already  in  the  liquor,  and  that  hyperoxigenized  mu¬ 
riate  of  potaffi  was  formed.  1  have  attempted  the  lame 
experiment  with  black  oxide  of  manganefe,  but  could  not 
fucceed. 

There  is,  however,  a  Pill  more  extraordinary  formation  of 
this  acid,  in  the  diflillation  of  nitro-muriatic  acid  upon  plalina. 
Oxigen  is  ablorbed  by  the  metal  ;  yet,  not  only  oxigenized, 
but  alio  hyperoxigenized  muriatic  acid  is  foimed.  I  have 
repeated  the  experiment  feveral  times ;  and  am  well  con¬ 
vinced  of  (he  fact,  however  contrary  to  theory  it  may  appear. 
I  have  tried  the  action  of  oxigenized  muriatic  acid,  upon 
nitric  acid,  in  the  hopes  of  forming  hyperoxigenized  muriatic 
acid ;  but  there  was  no  action  to  this  etieCt  among  their 
elements. 

t  •  •  • 

The  fad  of  the  production  of  a  peculiar  gas,  by  the  diltilla- 
tion  of  nitro-muriatic  acid  upon  platina,  has  been  obferved  by 

Mr. 
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Mr.  Davy,  in  his  Tt  e  fear  dies  * .  But,  as  hyperoxigenized  mu¬ 
riatic  acid  was  not  known  at  that  time,  he  could  not  fay  the 
real  nature  of  that  gas.  Had  Mr.  Davy  carried  his  ingenious 
experiments  a  little  farther,  we  fhould  have  been  much  earlier 
acquainted  with  the  lad  degree  of  oxigenizement  of  muriatic 
acid. 

Mr.  Berthollet  terminates  his  Paper  upon  hyperoxigenized  Berthollet  confi- 
muriate  of  potafh,  by  faying,  that  he  will  confider  muriatic  de.r,s  murLatV: 
acid  as  the  radical;  oxigenized  muriatic  acid,  as  correfpond-  &c, 
in g  with  fulphureous  and  nitrous  acid ;  and  the  acid  which  he 
conjectured  to  ex  id  in  this  fait,  as  correfpond  ing  with  fulphuric 
and  nitric  acid.  I  fhall  now  conclude,  by  dating  the  arguments 
in  favour  of  each  denomination,  and  the  analogies,  upon  which 
they  are  founded. 

J 

Muriatic  acid  is  for  us  a  Ample  body ;  but  it  has  acid  pro-  The  arguments 
perties  of  the  ft  ranged  kind ;  therefore,  from  analogy,  we  ^-ce^on  this 
fuppofe  it  to  contain  oxigen.  But  may  not  this  be  too  hady 
a  concludon  ?  Are  we  not  very  doubtful  concerning  the  ex- 
idence  of  oxigen  in  prudic  acid  ?  And  are  we  not,  on  the 
contrary,  certain  that  fulphurated  hidrogen,  which  poffedes 
many  of  the  characteri  flics  of  acids,  does  not  contain  any  ?  Of 
the  oxigenizement  of  fluoric  and  boracic  acids,  we  have  no 
proof :  but  then  we  cannot  affirm  that  any  one  of  thefe  acids 
exids  in  three  dates  of  combination  with  oxigen  ;  and  the  mu¬ 
riatic  is  the  only  radical  of  which  we  admit  this  fa6t.  We  mud 
not,  however,  pretend  to  limit  the  number  or  degrees  of  combi¬ 
nations  between  combuftible  bodies  and  oxigen  ;  but  we  can 
fpeak  with  certainty  only  of  thofe  things  which  are  proved. 

Betides  its  acid  properties,  this  fubdance  has  others,  common  Mur.  acid,  like 
to  oxigenizable  bodies.  With  16  of  oxigen,  it  forms  an  acid,  [hTprope^des^of 
which,  in  many  of  its  properties,  is  to  its  radical  what  the  oxigenizable  bo- 

”  fulphureous  is  to  fulphur.  Like  the  fulphureous,  it  is  volatile  :  dies’  and.may 

1  .  .  r  .  not  contain  ox- 

has  little  attraction  for  falifiable  bafes;  dedroys  vegetable  igen« 
blues ;  and  is  capable  of  further  oxigenizement.  With  65 
of  oxigen,  it  becomes  more  fixed,  like  fulphuric  acid  ;  has 
a  fironger  affinity  for  falifiable  bafes;  and  acquires  more  truly 
acid  properties.  Upon  thefe  confiderations,  I  fubmit  to 

*  Dr.  Prieftley,  alfo,  mentions  a  peculiar  gas,  produced  by  diftiL 
b*ng  a  folution  of  gold  in  aqua  regia. 

'  '  the 
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the  chemical  world,  whether,  in  the  prefent  flate  of  our 
knowledge,  it  be  not  more  philofophical  to  fay. 


Nomenclature  of  Muriatic  radical,  or" 
this  hypothefis.  fome  tingle  word 
of  the  fame  import, 
Muriatoixs  acid. 
Muriatic  acid, 

9 


tmml  . 

3 

a> 

s. 

o 


Muriatic  acid ; 

Oxigenized  muriatic  acid ; 
Hyperoxigenized  muriatic  acid. 


It  is  not  proved 
that  every  acid 
contains  oxigen. 


Nomenclature 
lhould  be  go¬ 
verned  by  the 
fads ;  and  not 
the  contrary. 


I  am  fully  aware  that,  at  firft  fight,  this  may  appear  extraor-. 
dinary ;  and  the  more  fo,  as  we  have  no  pofitive  fads  that 
prove  muriatic  acid  to  be  a  fimple  body.  All  we  can,  therefore^ 
confider  fairly,  is,  in  favour  of  which  appellation  does  the  luii* 
of  analogies  feem  to  preponderate.  And,  to  give  the  caufe  a 
candid  inveftigation,  we  fliould  begin  by  confidering,  whether 
the  prefence  of  oxigen  in  all  bodies  that  have  acid  properties, 
has  Ixjen  rigidly  demonftrated;  and  not  determine  by  this  law 
of  the  French  chemiftry,  till  we  are  well  convinced  it  has  not 
been  too  generally  allumed. 

If  a  nomenclature  be  not  fubfervient  to  the  ufes  of  fcience, 
and  does  not  keep  pace  with  its  progrefs,  the  relation  between 
fubflances  and  their  names  will  become  fo  relaxed,  that  confu¬ 
sion  will  be  brought  about,  by  the  very  means  we  take  to  avoid 
it ;  and  if,  while  we  continue  to  extend  our  acquaintance  with 
chemical  bodies,  nomenclature  remains  confined  within  its 
former  limits,  the  bonds  that  unite  thefi?  two  parts  of  the  fcience 
mufi  inevitably  be  broken. 


III. 


The  British  Mu- 
feum  ftated  to 
be  of  no  public 
utility. 


That  it  is  not 
open  to  the  pub' 
lie  in  any  benefi¬ 
cial  manner  j 


On  the  prefent  State  of  the  Britijh  Mufeum.  By  a  Correfpondent* . 

.It  will  probably  be  confidered  a  preemption,  even  bordering 
on  impertinence,  to  remark,  that  no  efiablifhment  is  of  lefs 
utility  to  the  public,  and  none  a  greater  reproach  to  the  na¬ 
tion,  than  the  Britifh  Mufeum  in  its  prefent  ftate ;  but  as  the 
remark  is  made  with  the  pureft  motive,  it  is  hoped  its  apparent 
petulance  will  beexcufed. 

That  this  magnificent  and  valuable  colle<5lion,  bought  by  the 

■  public  for  their  own  ufe,  and  entertained  at  their  own  ex- 
» 

*  Whofe  name  accompanied  the  paper, — W.  N. 
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pence,  fhould  be  rigoroufly  {hut  up  from  the  public  themfelves, 
is  to  extraordinary  and  difgraceful  afa£l,  that  I  am  wholly  at  a 
lofs  to  account  for  it,  particularly  when  I  reflect  that  the  fact 
occurs  in  a  nation  who  prides  itfelf,  above  all  things,  on  the 
free  enjoyment  of  its  liberty  and  its  property. 

It  may  be  obje£ted  to  me,  that  the  Mufeum  is  not  literally  bccaufe  the  times 
(hut  up  from  the  public,  and  that,  on  the  contrary,  it  is  in  the^t‘ mad^conve- 
power  of  any  individual  to  procure  a  light  of  it.  True  ;  it  is  innicnttoftudcntsj 
the  power  of  any  one  to  procure  a  curfory  view  of  it,  after  the 
formality  of  inferibing  his  name  on  the  regifter  of  admitlion, 
and  waiting  until  the  keepers  think  proper  to  appoint  him  a 
precife  day  and  hour,  when  it  is  very  likely  his  other  engage¬ 
ments  may  deprive  him  of  the  poffibility  of  attending.  But,  and  the  a&ual 
fuppofe  the  appointment  procured,  and  the  time  convenient, 
what  gratification  or  indru6tion  can  be  derived  from  prowling-ried  through  a 
through  a  fuite  of  apartments,  at  the  heels  of  a  keeper,  who  ^Ulte  rooms* 
is  anxious  to  difpatch  you  as  loon  as  poffible,  and  in  company 
of  a  dozen  people,  each  of  whom  is  eager  to  catch  a  tranlient 
glance  of  every  object  within  his  reach,  and  each  exclaiming 
at  the  “  wondrous  furpriling”  things  which  furround  him. 

The  library,  the  mod  valuable  and  mod  extenlively  ufefu!  The  library  fold 
part  of  the  Britidi  Mufeum,  is  precifely  that  part  which  is  mod  onty  a^the^ea 
completely  fecluded  from  the  public.  To  vidt  this  it  is  indif-fure  of  the  li- 
penlably  necefiary  to  be  introduced  to  the  librarian,  and  to  ob-  ranan* 
tain  his  permidion  to  confult  the  colledion.  How  different  is  Not  fo  on  the 
it  on  the  Continent!  there,  fcarce  a  town  of  any  note  but  has  Continent, 
its  public  library,  to  which  free  accefs  may  be  had  at  all  times, 
by  every  individual,  whether  dranger  or  native.  How  humili-  Refle&ion. 
ating  the  comparifon  !  and  how  lingular  that  London,  where 
the  fciences  and  the  arts  are  cultivated  with  greater  fuccefs 
probably  than  in  any  other  fpot  of  the  globe,  fhould  be  deditute 
of  a  dngle  public  library. 

If  I  might  prefume  to  fugged  apian  for  rendering  the  Britiffi  Suggeftion  j  that 

Mufeum  a  real  benedt  to  the  public,  I  would  propofe  that  the  coneab^ fhould 
library,  and  the  cohesion  of  objedts  relative  to  natural  hidory,  befeparated. 
&c.  diould  be  formed  into  two  feparate  eftablifhments,  to 
each  of  which  the  public  might  have  the  freed  accels  during  as 
great  a  portion  of  the  day  as  poffible. 

The  library  might  be  open  all  the  year  round,  from  eight  in  Regulations  for 
the  morning  until  four  in  the  afternoon,  and  again  from  dx  t  e  llbrary* 
until  ten  at  night.  It  fhould  be  furniffied  with  tables,  pens, 

3  and 
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expences  ami 
other  objedfs. 


and  ink:  the  floor  fhould  be  matted,  and  the  room  properly 
heated  during  the  winter  feafon.  The  books  fhould  be  deli¬ 
vered  by  the  afliftant  librarians  to  thofe  who  might  require 
them  ;  but  on  no  account  fhould  any  book  be  permitted  to  be 
taken  out  of  the  library.  A  regular  regifler  might  be  kept  of 
the  books  delivered  out  each  day,  with  the  names  of  thofe  who 
required  them;  and  the  delivery  might  be  cancelled  as  they 
were  returned  to  the  librarian.  It  might  perhaps  be  proper, 
on  account  of  the  value  of  the  manufcripts,  to  require  the  ex- 
prefs  permiflion  of  the  principal  librarian  for  their  perufai. 

A  proper  fund  fhould  be  provided  for  the  neceflary  exponce 
of  the  library,  which  might  be  under  the  direction  of  a  commit  ¬ 
tee  :  fuch  fums  as  were  over  and  above,  ihe  expence  of  the 
maintenance  of  the  library,  might  be  applied  to  the  purehafe  of 
fuch  books  as  the  committee  fhould  fee  expedient.  But  to 
contradt,  as  far  as  poflible,  the  expence  of  fupplying  the  library 
with  new  publications,  the  donations  of  public  fpirited  indivi¬ 
duals  fhould  be  folicited,  and  the  names  of  the  donors  regiflered 
in  a  confpicuous  manner  on  each  book  they  prefented.  The 
committee  might  be  empowered  to  fell,  by  public  auction, 
from  time  to  time,  fuch  duplicates  as  might  be  received,  &c.  and 
be  thought  unneceflary  to  retain  in  the  library.  The  accounts 
of  the  library  might  be  adjufled  every  quarter  ;  but  they  fhould 
conftantly  remain  open  for  the  infpedtion  of  the  public.  A 
regular  catalogue  of  the  library  fhould  be  printed  in  o£tavo ; 
and  fu pplements  might  be  added  from  time  to  time,  as  the  new 
acquifitions  fhould  render  it  neceflary:  one  or  more  of  thefe 
catalogues  fhould  be  conftantly  kept  in  the  library,  for  the 
purpofe  of  general  reference.  A  binder  and  proper  afliflants 
fhould  be  attached  to  the  library,  through  whofe  hands  each 
volume  fhould  pals  at  lead  once  every  year ;  and  it  might  not 
be  beneath  the  attention  of  the  committee,  to  hold  out  premi¬ 
ums  for  any  improvements  which  fhould  be  maue  in  the  binding 
of  books,  fo  as  more  effectually  to  preferve  them  from  the  at¬ 
tack  of  the  worm,  and  from  gradual  decay. 

Thecollcftion of  The  colledtion  of  obje£ts  relative  to  natural  hiftory,  &c. 
natural  hiftory.  fnould  be  under  the  fuperintendance  of  a  feparate  committee  ; 

and  this  cflablifhment,  if  properly  condu&ed,  could  hardly 
fail  to  become  one  of  the  fined  and  mod  inftrudtive  repofitories 
in  Europe.  No  nation  is  fo  well  fituated  for  edablifliing  a 
national  Mufcum  as  our  own:  our  extenfive  commerce,  and 

the 
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the  public  fpirit  of  individuals,  would  fhortly  fupply  us  with 
the  choiced  fpecimens  from  every  quarter  of  the  globe  ;  and 
at  this  very  moment  thoufands  of  valuable  fpecimens  are 
rotting  in  obfcurity,  for  want  of  a  national  Mufeum  to  receive 
them. 

The  arrangement  of  this  edablifhment  requires  confiderable  Arrangement  of 
knowledge  and  ability;  it  would  therefore  be  the  highefi  pre- t*ie coJlt<^lon* 
lumption  in  me  to  attempt  to  dictate  on  the  fubjeCt.  I  diould  Five  claffes. 
conceive,  however,  that  the  whole  collection  might  be  advan-  Ad imls * 
tageoufly  Separated  into  five  clatfes.  The  fird  might  compre-  curioiities ;  ob- 
hend  the  animal,  the  fecond  the  vegetable,  and  the  third  the •*c,^s  01  art* 
mineral  kingdom  ;  the  fourth  might  comprehend  objeCts  of 
pure  curiodty,  and  Inch  as  were  illuftrative  of  the  ftate  of 
iociety,  of  arts,  and  of  manufactures  of  various  nations ;  the 
fifth  might  comprife  fuch  objects  as  tended  to  the  improve-  ' 
ment  of,  or  were  limply  illuftrative  of  the  arts,  fciences,  and 
manufactures  of  our  own  country. 

In  the  arrangement  of  the  objeCts  of  natural  hiftory,  I  would  Natural  hi  (lory, 
fugged  that  the  mod  extend ve'fcale  (hould  be  adumed,  and  thatSu'^CCuS° 
fpaces  diould  be  left  for  the  infertion  of  fuch  objeCts  as  were 
wanting,  and  were  likely  to  be  procured  :  the  places  of  thefe 
objects  diould  be  fupplied  by  accurate  drawings  or  models,  if 
potlible.  To  each  objeCt  might  be  attached  its  proper  name, 
both  in  Latin  and  in  Englidi ;  and  a  deferiptive  catalogue  of  Catalogue, 
the  Mufeum  diould  be  printed,  which  might  at  the  fame  time 
ferveasan  introduction  to  the  dudy  of  each  clafs. 

The  donations  of  public  fpirited  individuals  diould  be  foli-  Donations, 
cited  for  this  edablifhment,  as  for  the  library  ;  and  the  names 
of  the  donors  diould  be  regularly  inferted  in  the  public  prints. 

The  committee  diould  alfo  be  empowered  to  dilpofe  of  fuch 
duplicate  fpecimens  as  might  be  lent,  by  public  auCtion. 

A  laboratory  for  the  preparation  of  objects  of  natural  hi  dory  Laboratory, 
diould  be  annexed  to  the  edablifhment ;  and  the  committee 
might  be  directed  to  offer  premiums  for  improvements  in  the  .  . 

art  of  preparing  and  prefervitig  thefe  objects.  The  committee 
might  alfo  be  enjoined  to  publidi  concife  directions  for  travel-  V 

lers,  for  collecting,  prelerving,  and  tranfporting  the  different 
objeCts  they  might  meet  with  ;  copies  of  this  work  diould  be 
given  to  all  who  might  requed  them. 

I  am  inclined  to  think  that  if  this  edablifhment  was  conducted  Confequences  of 
on  an  extendve  and  u  liberal  icale,  it  would  fhortlv  comprife  ^uch  an,e1x1t:enj 

mod 
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conduct  of  this  mod  of  the  private  colledions  in  the  kingdom  ;  for  it  is  pre. 
cfhbli foment.  famecj  that  there  are  few  lovers  of  natural  hiftory  who  would 
not  prefer  the  honourable  applaufe  of  completing  the  national 
Mufeum,  to  the  felfifli  pleafure  of  poflefling  an  imperfed  and 
comparatively  ufelefs  colledion  of  their  own,  efpecially  as 
they  would  enjoy  the  credit  of  the  collodion  equally  as  if  it  re¬ 
mained  in  their  own  private  pofleflion. 

Extenfion  of  the  By  degrees  as  the  colledion  enlarged,  and  as  its  utility  was 
Mufeum.  more  fenfibly  felt,  it  is  to  be  prefumed  that  the  nation  might  be 
induced  to  purchafe  ground,  and  to  ered  appropriate  and  ex- 
tenfive  buildings  to  contain  it :  in  tliort  it  would  feem,  were 
this  plan  to  be  adopted,  that  we  might  indulge  ourfelves  with 
the  profped  of  fpeedily  poflfefling  one  of  the  fineft,  the  moil 
interelfing,  and  moll  inftrudive  effablifhments  in  the  univerfe. 

J.  G, 


Public  eftablifo 
ments  are  of 
great  impor¬ 
tance. 

They  have  vi- 
goui  at  firft  5 


but  foon  dec?y. 


Is  this  degene¬ 
racy  inevitable  ? 


Endowments, 

ice. 

Inftances.  Gre- 
fham  College  and 
others. 


ANNOTATION.  W.  N. 

Though  the  importance  and  value  of  public  eftablifhments 
have  been  lfrongly  felt  and  admitted  in  all  ages,  yet  there  has 
not,  as  far  as  I  know,  been  any  dired  inveftigation  of  the  means 
of  giving  them  permanence  and  effed.  A  public  library,  col¬ 
lege,  inffitution,  or  fociety,  may  be  radically  defedive  in  its 
confutation,  and,  neverthelefs,  flourifh  for  a  time  by  virtue  of 
the  ability  and  adive  exertions  of  its  founders;  and  it  is  cer¬ 
tain,  that  every  confutation  whatever  will  afford  only  a  perifh- 
able  effablifhment,  unlefs  it  contain  fome  inducement  by  which 
fuch  exertions  (hall  be  invited  and  continued  in  its  favour.  It 
appears  to  be  extremely  difficult,  and  perhaps  in  ftrictnefs  im- 
poffible,  to  produce  motives  of  this  kind  by  mere  regulation  ; 
and  trufiees,  managers,  infpedors,  or  governors,  being  bound 
by  the  letter  of  the  ffatutes,  can  feldom  be  expeded  to  make 
advances  in  fupport  of  the  fpirit  of  the  foundation.  Is  it  an 
unavoidable  confequenee,  that  fchools,  univerfities,  and  fo- 
cieties,  {hall  degenerate  into  mere  inftruments  for  conferring 
degrees  or  titles?  Are  all  eflablifliments  periffiable  unlefs  en¬ 
dowed  ?  Is  it  from  the  operation  of  inevitable  caufes  that  va¬ 
rious  endowments  are  produdive  of  little  or  no  effed,  and  that 
moff  unendowed  eftablifhments  difappear  in  a  few  years? 
Among  the  former  we  may  mention  the  Grefham  foundations 

and 
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and  various  public  libraries  in  this  town,  with  leveral  colleges* 

fchools,  and  focieties,  which  it  would  anfwer  no  good  purpofe 

to  name  without  more  ample  comment ;  and  among  the  latter 

the  colleges  of  Warrington  and  Hackney,  begun  with  great 

fpirit,  but  in  a  few  years  abandoned.  Or  may  we  not  rather  The  hiftory  of 

hope,  that  an  inveftigation  of  conflitutional  and  hiftorical  faCts,  may2 p^- y 

refpe&ing  all  the  public  means  of  inflruciion  in  this  and  the  fliew  how  to 

neighbouring  countries,  would  aftift  us  in  the  means  of  giving  Preferve 

full  energy  to  thefe  important  elfablifhments?  How  are  the  Correfpondent* 

collections  and  libraries  on  the  Continent  regulated  as  to  fupply  'nvited  to  flate 
r  .  .  r  .  r  .  .  ,  ,  J  .  the  orders  of  the 

of  materials,  prelervation  from  injury  or  embezzlement,  and  continental  li- 

ready  accefs  by  the  fludent  ?  What  may  be  the  Hate  of  the  braries,  the  Bri- 

t*  11*1  •  *  t  i  i  *  r*  i  *  •  .i  r  ti/h  colic 6tions& 

muleums  and  libraries  in  London,  and  our  umverlities,  in  thele  jnor(jer  to 
and  other  refpeCts  ?  Can  the  collective  power  of  any  body  of  make  progrefs. 
men  be  eminently  applied  to  forward  literature  and  thefei-' 
ences ;  and  if  fo,  why  has  it  generally  failed  ?  &c.  Thefe 
and  many  other  interelting  fubjeCts  of  inquiry,  might  be  cleared 
up  by  Correfpondents  of  Journals,  who  may  not  have  leifure 
for  the  direCt  and  ample  dilcuflion  of  a  fubjeCt  of  fuch  magni¬ 
tude  and  extent. 


r 


IV. 


Of  the  Properties  of  the  Earth  Yttria,  compared  with  thofe  of 
Glucine  ;  of  Fojfils,  in  which  the  firji  of  thefe  Earths  is  con- 
tained ;  and  of  the  Difcovery  of  a  nciv  Suhftance  of  a  metallic 
Nature  ( Tantalium) .  By  A.  G.  Eke  berg  *. 


I  HE  firlt  part  of  this  Memoir  contains  the  particulars  of  the  Firft  partof  the 
experiments  made  by  M.  Ekeberg,  to  confirm  the  difference  ^/Iemoir* 
exifting  between  glucine  and  the  earth  lalt  difeovered  in  ga« 
dolinite,  and  named  yttria  or  gadoline ;  but  as  the  particular 
nature  of  each  of  thefe  earths  is  well  known  to  chemilts,  it 
would  be  fuperfluous  to  fay  any  thing  in  this  place  on  the 
fubjeCt. 


*  Kongl .  fvjcenjk.  Vetenjkaps ,  academiens  nya  Handlingar  \  fer 
aer  1802,  Qyvartal  I.  Pag.  68. 

This  abridged  Memoir  is  from  the  Journal  de  Van  Mons,  but  I 
take  it  from  the  Journal  de  Phyfique,  LV.  281. 
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Mineral  fab- 


As  there  is  novelty  to  recommend  the  fecond  part  of  this 
Memoir,  we  (hall  communicate  it  to  our  readers  in  a  faithful 
tranflation. 

The  author  remarks,  that  although  the  mineral  fub fiance 


hitherto  un 
known. 


fijncen-iewly  m-  vvj1jc]1  he  pas  djfcovered  contains  yttria,  it  cannot  be  clalfed  in 

■vcfrigated,  con-  __  J  ’ 

taining  a  metal  a  fyftem  of  mineralogy  as  a  fpecies  of  that  earth,  on  account  of 

the  more  abundant  prefence  of  another  equally  remarkable 
fubftanee,  which  muff  be  carried  to  the  numerous  clafs  of  me¬ 
tals.  He  found  this  fubffance  in  two  foffils  obtained  from 
different  fituations :  in  one  place  it  was  united  with  iron  and 
manganefe,  and  in  the  other  with  iron  and  gadoline. 

Infotuble  in  all  This  new  metallic  fubflance  is  characterized  by  its  infolu- 
the  acids*  ^fo-  bility  in  all  the  acids.  The  only  re-agent  that  has  any  aftion 
alkali'^  **  on  is  fixed  cauflic  alkali.  When  expofed  to  the  fire  with 

that  alkali,  the  mafs  being  afterwards  lixiviated,  it  partly  dif- 
precipitable  by  folves  in  water,  and  may  be  precipitated  from  this  folution  by 
acid,  but  not  lo-  means  0f  an  acid,  but  the  precipitate  is  not  in  the  leaf!  at¬ 
tacked,  however  great  the  quantity  of  acid  employed.  When 
feparated  by  filtration  and  dried,  it  has  the  form  of  an  cx- 
the precipitate  tremely  white  powder,  which  does  not  change  colour  even  at 
white, even  after  a  j-ed  heat.  The  remainder  of  the  mafs  being  treated  with 
5X111100  *  acids,  affords  the  fame  powder.  Its  fpecific  gravity,  after 
foluble  by  heat  ignition,  is  6,500.  It  is  fufible  with  the  blow-pipe,  by  the 
with  alkaline k  addition  of  alkaline  phofphate  and  borate  of  foda,  but  it  does 
rate  * ^but  gWcs  not  communicate  any  colour  to  the  flux. 

no  colour.  When  expofed  to  a  firong  heat  in  a  crucible,  without  any 

aVi uhi c^uton  mixture  except  pounded  charcoal,  it  is  reduced  to  a  mode- 
fcy  charcoal  *  rately  hard  button,  having  a  metallic  brilliancy  at  its  furfaec, 
and  is  then  ox-  but  its  fracture  is  dull  and  blackifh.  The  acids  have  no  othef 
iaabU*,  but  not  a(qjon  on  this  kind  of  regulus,  than  that  of  caufinc  it  to  return 

foluble  by  acids.  ^  _  .  .  ..  ,  , 

to  the  ftate  of  white  oxide.  1  he  circumttances  ot  the  reduc¬ 
tion,  as  well  as  the  fpecific  gravity  of  this  fingular  fubftancoq 
feem  to  place  it  among  the  metals,  and  I  have  fufficient  reafi  n 
jt  appears  to  be  to  be  perfuaded  tliat  it  is  not  the  fame  as  any  of  thofe  hitherto 
a  new  metal*  known.  The  lubfiances  with  which  it  is  likely  to  be  con¬ 
founded  are  the  oxides  of  tin,  of  tungften,  and  of  titanium, 
which  are  foluble  in  the  cauftic  alkalis,  and  in  all  circum- 
not  tin,  becaufe  fiances  refift  the  aft  ion  of  acids.  But  tiie  oxide  of  tin  is  eafr 

infoluble,  and  ^  vre<l  and  reduced;  tunglten  is  eatilv  detected  by  ift 
not,  like  it,  re-  .  .  °  J 

ducible;  folubility  in  ammonia,  and  by  the  blue  colour  it  commun;catc> 

nor  tungften,  •  ■  -  '  *  *  f 

bccaufe  it  is  nei- 
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to  phofphate  of  loda;  the  oxide  of  titanium  giyes  to  borax  the  ther  foluble  in 

colour  of  hyacinth,  and  becomes  foluble  in  acids  when  fufed  ^lmonla»  or 

with  carbonate  of  potalli  *.  .  lour  to  phof. 

.  Before  the  author  defcribes  the  chemical  analyfis  he  has  un-  ^0lia  ». 

,  -  _  J  nor  titanium, 

dertaken  of  thefe  two  fubfiances,  which  he  regards  as  ores  of  becaufe  it  does 
the  new  metal,  he  has  chofen  to  defcribe  their  external  cha-  not  c°loui‘  bo- 
raCters.  In  order  to  avoid  circumlocution,  he  has  ventured  to  f0] Jble  in  acids 
give  them  a  generic  name.  By  availing  himfelf  of  the  ufage  when  fufed  with 
which  admits  of  mythological  denominations,  and  in  order  to  E^reV^^^charac- 
exprefs  the  w'ant  of  power  of  this  new  metal  to  become  fatu-  ters* 
rated  with  the  acids  into  which  it  is  plunged,  he  has  given  it  Tbe  new  metal 
the  name  of  tantalium;  for  the  ore  compofed  of  tantalium,  of^]^^ated 
iron,  and  of  manganefe,  he  propofes  the  name  o {tantalite;  and  its  ores  tantalite 
for  that  containing  yttria,  the  appellation  of  yttrotantalite,  ^  yUloUnta~ 
which  cannot  be  thought  more  heavy  than  that  of  fiderotitani-  ' 
urn,  already  adopted. 

He  received  the  fpecimen  of  tantalite  from  M.  Geyer,  Di-  Locality  and 

rector  of  Mines,  who  has  allured  him  that  this  lubflance  has  ?anS‘lc,»  &c*  °f 

*  tantalite. 

been  known  lince  the  year  17 46,  and  has  been  regarded  as  a 
problematical  variety  of  tin  garnet  (zinngraupen) .  It  is  found 
near  the  farm  Brokaern,  in  the  parifli  of  Rimito,  in  the  go¬ 
vernment  of  Abo,  in  Finland,  in  a  large  mountain,  on  the 
banks  of  the  Baltic.  The  gangue  is  compofed  of  white  quartz 
and  mica,  with  veins  of  red  feld  fpar  in  large  plates ;  fub- 
ftances  which  compofe  the  Tides  of  the  gangue.  The  litanite 
is  diffeminated  in  the  form  of  garnets. 

The  fpecimens  he  has  feen  were  in  detached  cryffals,  of^ze  anff  figure 
the  fize  of  a  nut,  the  moft  regular  among  which  feemed  to°r 
approach  the  octahedral  form :  they  contained  particles  of 
feld  fpar  and  mica. 

Their  furface  is  even,  poliflied,  and  blackifh.  Surface. 

Fradture  compact,  and  of  a  metallic  brilliancy;  colour  of Fracture, 
the  fracture  not  alike  all  through;  it  varies  between  a  greyifh 
blue  and  the  black  of  iron. 

When  pulverized,  it  is  of  a  black! fh  grey  approaching  to  Powder ;  grey  . 

brown.  . 


*  The  author  neverthelefs  entertained  fome  fuipicions  of  the  iden¬ 
tity  of  this  new  fubftance  with  the  latter  metal,  and  nothing  but  a 
co-mparifon  with  the  titaneous  iron  of  Norway,  which  he  decom- 
pofed  with  this  view,  convinced  him  that  this  identity  does  hot  exift. 

f  .  It 
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Gives  fparks. 

Sp.  gravity* 

Locality  and 
gangue,  &c.  of 
y  t  txo  tail  tali  te. 


Size  and  frac¬ 
ture  of  the 
mafTes. 

Hardnefs. 

Powder. 

Not  magnctical 
Sp.  gr. 

On  gad'ilinite. 
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It  is  fufficiently  hard  to  give  fparks  with  the  fteel. 

He  did  not  remark  whether  it  is  attra&ed  by  the  magnet. 

Its  fpecitic  gravity  is  7,953. 

The  yttrotantalite  is  found  in  the  fame  place  and  in  the  fame 
gangue  as  gadolinite.  Klaproth  fays,  that  the  latter  is  found 
incrufted  in  a  mafs  of  granite ;  but  though  the  conftituent 
parts  of  granite  are  occationally  found  with  it,  it  is  not  the  lets 
infilled  that  feldfpar  is  its  true  gangue,  as  is  clearly  feen  in  the 
inflances  of  the  great  quarry  at  Ytterby.  The  mica  and  quartz 
found  in  it  form  diflinft  parts,  and  do  not  enter  into  combina¬ 
tion  with  the  feldfpar ;  (he  fpeaks  only  of  the  mafTes  of  the 
principal  rock,  without  dilputing  the  poffibility  of  particles  ol 
the  three  fubftances  being  found  mixed) ;  but  in  general  it  is  a 
rock  of  feldipar  interfered  by  large  veins  of  mica  in  a  dire&ion 
almofl  perpendicular ;  and  the  gadolinite  and  yttrotantalite 
are  to  be  fought  near  thefe  veins.  The  firfl  is  commonly 
found  attached  to  one  fide  of  a  vein  of  filvery  mica,  and  the 
red  of  its  mals  enveloped  with  feldfpar.  The  fecond  is  never 
found  immediately  adherent  to  mica.  The  mafTes  or  kidnies 
which  it  forms,  are  enveloped  with  a  thin  cruft  of  feldfpar, 
feparated  from  the  general  mafs  by  flight  layers  of  a  greyifh 
black  mica.  The  gangues  charged  with  thefe  kidnies  are 
feldom  infulated  :  They  are  found  in  cluflers,  feparated  from 
the  principal  rock  and  from  one  another  by  fimilar  coatings 
of  mica.  Thefe  fubflances  are  generally  thus  difpofed  by  na¬ 
ture,  and  it  is  very  feldom  that  they  are  found  diffeminated  in 
grains  in  the  rock  of  feldfpar. 

The  largefl  matfes  he  has  found  of  the  ore  of  yttrotantalium 
were  not  of  the  iize  of  a  nut.  Its  frafture  is  granulated,  of 
the  black  colour  of  iron,  with  a  metallic  brilliancy. 

Its  hardnefs  is  not  confiderable ;  it  may  be  feraped  with  a 
knife,  though  difficultly. 

When  in  powder  it  is  ofa  greyifh  colour. 

The  magnet  does  not  attract  it. 

Its  fpecific  gravity  was  found  to  be  5,1.30;  but  as  no  fpeci- 
men  wras  found  totally  free  from  feldfpar,  it  was  fufpected  that 
its  real  weight  is  more  confiderable. 

The  abridger  concludes  his  extract  by  giving  an  outline  of 
that  part  of  M.  Ekeberg’s  Memoir,  which  treats  of  the  analyfis 
of  gadolinite  and  the  comparifon  of  yttria  with  glucine,  which 
feveral  Writers  have  affirmed  to  be  of  the  fame  nature. 

Gadolinite 


V 


ERUPTIONS  OF  LUNAR  VOLCANOS.  255' 

Gadolinite  when  pure  is  hard  enough  to  give  fire  with  Reel.  it  is  hard  $ 

It  is  found  cryfiallized  in  an  imperfect  manner  like  lome  cryftallizcd  j 
fpecies  of  garnets. 

It  contains  glucine.  contains  glucine. 

Befides  the  difiin&ions  between  gadoline  and  glucine  efta-  Gadoline  and 
bli died  by  Klaproth  and  Vauquelin,  thefe  earths  differ  in  the  8lucine  differ 
following  peculiar  properties. 

The  fpecilic  gravity  of  gadoline  ditFers  confiderably  from  in  fpec.  gravity, 
that  of  glucine,  which  is  only  2,967,  whilft  that  of  gadoline  is 
4,842.  This  laft  earth  is  the  heavieft  of  all  the  known  earthy 
fubftances,  fince  it  is  0,842  heavier  than  barites,  W'hich  only 
weighs  4,000. 

It  is  foluble  in  the  alkaline  carbonates.  Gadoline  is  fo-  . 

It  is  abfolutely  infoluble  in  the  caufiic  alkalis.  lub|e  in  aI^a^ne 

It  is  not  precipitated  by  the  luccinates  as  glucine  is.  not  in  pure  alk. 

nor  (like  glu- 

- - -  1  . — . .  "  -■  cine)  precip.  by 

fuccinates. 

V. 


On  the  Probability  that  the  Eruptions  of  Lunar  Volcanos  may  reach 

the  Earth.  By  J.  B. 

To  Mr.  NICHOLSON. 

S  I  R, 

Cambridge ,  Nov.  6,  1802. 

The  fa£i  of  ftony  and  metalline  fubftances  having  at  differ”  Stones  fallen  on 
ent  times  fallen  on  the  earth,  feems  to  be  confirmed  by  fuch the  car£h* 
ftrong  evidence,  that  a  doubt  can  fcarcely  remain  as  to  its 
reality;  permit  me  through  the  medium  of  your  Journal,  to 
offer  to  your  readers  an  attempt  to  account  for  this  phenome¬ 
non.  The  exigence  of  lunar  volcanos,  at  leaft  equal  in  mag- Lunar  volcanos, 
nitude  to  thofe  of  the  earth,  has  been  proved  by  ocular  de- 
monffration.  The  velocity  with  which  a  body  muff  be  pro- Velocity  of  a 
je£ted  from  the  moon’s  furface  fo  as  to  be  carried  within  the  fhrtxvn'fror^the 
i’phere  of  the  earth’s  attraction,  is  about  12,000  feet  per  fe-  moon. 
cond  ;  now  when  we  confider  the  height  to  which  volcanic 
fubftances  are  projected  during  an  eruption,  and  how  very 
confiderable  a  part  of  fwrift  motion  muft  necefiarily  have  been 
deftroyed  by  the  refiftance  of  the  atmofphere,  I  think  it  by  no 
means  improbable,  that  the  force  exerted  maybe  confiderably 
greater  than  would  be  neceffary  to  carry  a  body  12,000  feet  in 

vacuo. 


ERUPTION'S  OF 


J*U  N  A  R 


VOLCANOS. 


T!.r  lunar  at*  racuti.  The  atmofphere  of  the  moon  cannot  offer  fo  great  tc* 
little.*1^  ICU^.  liflance  to  the  motion  of  bodies  as  that  of  the  earth,  as  it  is 
certainly  much  rarer  than  ours,  and  probably  its  height  is  not 
Whence  bodies  much  greater  than  that  of  the  lunar  mountains.  From  all  thefc 
tJT’hiT ca  -ch A  1  ^‘reumffafees  taken  together,  ]  think  it  by  no  means  impro¬ 
bable  that  the  volcanoes  of.  the  moon  may  occalionally  project 
bodies  with  fufficient  force  to  carry  them  to  the  earth. 
j  I  remain,  SIR, 

your's, 

J.  B. 


with  other  very 
loofe  conjec- 
tiues. 


OBSERVATIONS.— W.  N. 

Remarks  on  the  Againff  the  conjecture  of  J.  B.  it  feems  to  be  a  principal 
above  lettei  -f  difficulty  that  the  ffones  fallen  on  the  earth  are  thought  to  have 
arrived  in  a  Rate  of  ignition,  which  they  m uft  have  preferved 
through  their  immenfe  p atfage  from  the  moon.  It  the  meteors 
or  ignited  globes  be  allowed  to  be  Rones  of  the  kind  in  quef- 
tion,  their  extreme  velocity  in  feme  inftances  may  be  thought 
to  favor  his  hypothefis.  But  this  fubjeef,  like  every  other  in 
which  the  data  are  few,  affords  wide  range  for  fpeculation. 
When  we  reafon  from  our  want  of  knowledge ,  there  is  tcarcely 
any  branch  of  fcience  more  favorable  to  the  procefs  than  che- 
miftry.  We  are  ignorant  of  the  component  parts  of  the  earths, 
the  metals,  oxigen,  azote,  hidrogen,  &c.  and  of  the  very 
exiftence  of  light,  caloric,  ele<5lricit\ ,  and  magnefifm,  as  inde¬ 
pendent  bodies.  Some,  if  not  all  of  the  former  may  be,  and 
mod  probably  are,  compounded.  We  fee  very  Ridden  or  in- 
it  an  tali  com?  reparations  of  water,  light  and  electricity  from  the 
atmofphere.  May  not  iron  and  nickel  be  among  its  ingre¬ 
dients,  and  may  they  not  by  caufes  equally  unknown,  be  no 
le Is  rapidly  feparated,  with  the  emillion  of  light  and  heat? 
F.\  en  it  thele  metals  exiff  in  the  atmofphere  diffeminated,  fuf- 
pended,  or  diflolved  like  aqueous  vapors,  (and  we -know  they 
emit  effluvia  perceptible  to  the  fmell)  their  quantity  may  elude 
ail  chemical  tefts  from  its  minutenefs,  and  ffill  be  fufficient  to 
aniwer  the  phenomena.  A  cubic  foot  of  air  does  not  weigh 
100  grains,  and  if  one  thoufandth  part  of  this  were  metal,  the 
quantity  contained  in  the  air  to  the  height  of  500  feet  over  a 
ftngle  livid  of  ten  acres  would  be  about  a  ton  and  a  half,  of 
which  a  final!  part  being  precipitated,  would  afford  a  prodi¬ 
gious  fhovver  of  hones. 
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VI. 

Enquiries  concerning  the  Dilatation  of  the  Gafes  and  Vapors. 
Read  to  the  National  Injlitute  of  France.  By  Cit.  Gay 
Luss  ac. 


( Concluded  from  Page  -216.) 

The  following  is  the  table  of  relults  of  Citizen  Guyton  and 
Duvernois,  in  which  they  have  placed  between  brackets  thofe 
in  which  they  place  little  confidence. 


From  o° 
to  209 

From  209 
to  409 

From  409 
to  609 

From  609 
to  809 

From  o° 
to  809 

Common  air 
dilates  to 

1 

I 

1 

f  1  ^ 

1 

12,67 

5,61 

2,49 

V  3,57  J 

1,067 

Vital  air 

1 

■ 

1 

4-f.  1 

22,12 

4,92 

1,53 

lJ+  1,737 

2,09 

Azote  gas 

1 

1 

1 

7+  1 

54- 

29,41 

5,41 

1,82 

^  57,2 

‘  1,062 

Hidrogen 

gas 

1 

1 

(  1  5 

( . 1  \ 

1 

1 1,91 

6,92 

V  6,85  J 

V  58,82  J 

2,55 

Nitrous  gas 

1 

1 

1 

(  1  \ 

1 

15,38 

9,00 

3,739 

V  6>88  / 

1,65 

Carbonic 
acid  gas 

1 

1 

1 

(- 1  \ 

14-  * 

9,019 

5,099 

2,31 

\  3,69  ) 

106,3 

Ammonia- 
cal  gas 

1 

1 

1 

(a  ,  _LA 

5+  .  . 

3,58  1  1,75 

'+  1,35 

l3+4,6yj 

1,248 

Before  I  proceed  further,  I  ought  to  premife,  that  though 
I  had  frequently  found  that  oxigen,  azote,  hidrogen,  carbonic 
acid  gas,  and  atmofpheric  air,  dilate  equally  from  0Q  to  80^, 
Cit.  Charles  had  remarked  the  fame  properties  in  thefe  gafes 
fifteen  years  ago  ;  but  having  never  publilhed  his  refults,  it 
was  by  mere  chance  that  I  became  acquainted  with  them. 
He  likewife  endeavoured  to  determine  the  dilatation  of  gafes 
Vol.  Ill, — December,  1802.  S  which 


Apparatus  of 
Cit.  Charles. 

A  barometer 
with  a  large  va¬ 
cuum,  and  a  re- 
fervoir  below 
for  the  gas  to 
prefs  on  the 
mercury. 


This  was  inac¬ 
curate,  becaufe 
the  rife  of  the 
mercury  gave 
room  for  ex¬ 
pansion. 
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which  are  foluble  in  water,  and  he  found  in  each  a  particula 
dilatation  differing  from  tliofe  of  the  other  gafes.  In  this  re- 
fpeft:  my  experiments  differ  much  from  his. 

The  apparatus  of  Cit.  Charles  confided  of  a  barometer 
whole  chamber  or  upper  fpace  was  of  great  extent.  The  gas 
.on  which  the  experiment  was  to  be  performed  was  enclofed 
in  the  refervoir,  or  lower  fpace  of  the  barometer,  at  the  tem¬ 
perature  0°,  and  under  the  preffure  of  2S  inches  of  mercury. 
When  the  barometer  was  plunged  in  boiling  water,  the  mer¬ 
cury  rofe  in  the  tube,  and  the  excefs  of  the  whole  column 
above  28  inches  indicates  the  elatiicity  acquired  by  the  gas ; 
but  Cit.  Charles  having  had  the  politenefs  to  fhew  me  his  ap¬ 
paratus,  I  faw  that  the  tube  of  the  barometer  was  too  large  in 
proportion  to  the  capacity  of  the  refervoir  ;  fo  that  the  eleva¬ 
tion  of  the  mercury  above  23  inches  did  not  indicate  all  the 
fpring  the  gas  had  acquired,  becaufe  in  that  cafe  its  volume  in 
the  refervoir  ought  to  have  remained  condant.  It  appears  then 
to  me,  thfot  the  real  dilatation  of  the  gafes  cannot  be  decided 
from  his  experiments. 

Art.  III.  Dcfcription  of  Apparatus. 

Apparatus  for  A  receiver  B  (Fig.  I.  PI.  IX.)  has  a  cock  of  iron  R,  tt> 

glob^Sfith  air  may  be  adjufied  a  bended  tube  I,  D,  (Fig.  2).  The 

iron  cock  ;  filled  key  of  the  cock  carries  a  lever  L  L  bored  at  its  two  extremi- 
as  ufual,^  and  ties  in  order  to  receive  two  cords,  by  means  of  which  the 
water  to  be  cock  may  be  opened  and  fliut  under  the  water.  In  order  to 
heated.  The  introduce  the  gas  into  the  receiver  I  ufe  a  bell  glafs  M,  (Fig.  1 .) 

expand  and  pafs  to  which  are  adapted  a  cock  and  bended  tube  T,  plunged  in 
out,  and  the  a  veffel  Q,  S.  When  water  is  poured  into  the  veffel,  and  the 
fureT^011  mea"  coch  opened,  the  gas  compreffed  in  the  bell  efcapes  through 
the  tube  and  fills  the  receiver  B,  reverfed  on  a  bath  P,  O,  of 
mercury.  The  receiver  B  being  full  I  fliut  the  cock  :  I  adjuft 
the  tube  I,  D,  (Fig.  2.)  to  it,  and  I  fix  it  in  a  cylindrical 
cage  of  iron  E,  F,  G,  H,  which  I  then  carry  to  a  copper  vei- 
fel  A,  D,  filled  with  wafer.  In  order  that  there  might  be  no 
communication  between  the  exterior  air  and  the  gas  inclofed 
in  the  receiver,  when  (he  cock  is  opened  I  caufe  the  extre¬ 
mities  of  the  tube  I,  D,  of  one  or  two  millimetres  (thirtieths 
of  an  inch)  to  be  plunged  in  a  fmall  bath  K,  X,  of  mercury, 
'['his  done  I  heat  the  bath,  and  from  10°  to  10°  for  example, 
I  open,  the  cock  and  Ihut  it  immediately.  The  gas  dilated  by 

the 
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the  heat  coming  brifkly  out  of  the  receiver,  quickly  drove  oft 
the  atmofpheric  air  that  tilled  the  tube,  and  after  the  40°  the 
cock  may  be  fafely  left  open  during  the  remainder  of  the  ope¬ 
ration  :  I  prefer  however  alternately  opening  and  {hutting  if, 
becaufe  I  find  that  the  gas  of  the  receiver  acquires  the  tem¬ 
perature  of  the  bath  better.  After  15  or  20  minutes  of  ebul¬ 
lition,  a  time  fufficient  for  the  whole  to  acquire  the  fame 
temperature,  I  difengage  the  extremity  of  the  tube  I,  D, 
from  the  mercury  in  order  to  re-efiablifh  the  equilibrium  of 
prefiiire  between  the  exterior  air  and  the  gas  of  the  receiver, 
and  I  then  dole  the  cock.  After  having  cooled  the  bath  with 
ice  or  water  I  take  away  the  apparatus,  I  difengage  the  re¬ 
ceiver  from  which  I  take  the  tube  I,  D,  and  the  lever  L,  L, 
and  I  plunge  it  altogether  in  a  bath  of  a  known  temperature, 
where  I  leave  it  a  fufficient  time  to  acquire  its  temperature. 

When  the  cock  is  opened  a  volume  of  water  enters  the  re-  The  relative 

ceiver,  which  when  reduced  to  a  level  is  precifely  equal  to  bul(c^ot  the  Sas 

1  J  ;  '  at  different  tem- 

that  of  the  gas  expelled  by  the  heat.  When  the  cock  is  {hut  peratures  deter- 
I  withdraw  the  receiver ;  I  dry  its  exterior  furface  with  care,  nhped  by 
and  I  weigh  it  in  this  hate.  I  then  weigh  it  firfi  full  of  wrater,  *»• 

and  then  empty,  and  note  the  refults  of  each  weighl.  By  this 
knowledge  I  obtain  the  capacity  of  the  receiver  by  fubtra&ing 
its  weight  when  empty,  from  its  weight  when  filled  with  wa¬ 
ter  ;  and  alio  the  volume  of  the  water  which  reprefents  the 
volume  of  air  expelled  by  the  heat  from  the  receiver,  by  fub- 
trafiting  again  the  weight  of  the  receiver  when  empty,  from 
its  weight  when  containing  this  water.  Hence  it  is  very  eafy 
to  determine  the  proportion  of  the  firfi  volume  of  the  air  to 
that  of  the  dilated. 

This  method  has  the  advantage  of  being  very  exa6t ;  for  as  This  method  h 
the  volumes  are  determined  from  the  weights,  any  error  thatvery  exa<ii« 
is  committed  in  this  determination  muft  be  very  trifling,  even 
if  the  feales  employed  fliould  be  but  moderately  fenfibie. 

The  apparatus  I  have  juft  deferibed  is  Ample  enough  in  it-  Another  appa- 
felf;  but  as  it  contains  cement,  and  a  cock  which  ought  to  be  ratu^  nearly  aS 
made  of  iron  on  account  of  the  mercury,  it  is  rather  difficult  ea%  con-™18 
to  execute.  It  will  not  therefore  be  amifs  to  deferibe  another  flatted, 
apparatus  which  3,  employ,  and  which  on  account  of  its  great 
fimplicity,  and  eafy  execution,  very  nearly  combines  all  the 
advantages  of  the  former. 

S  2 


It 
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A  body  with  a 
long  neck.  3  gra¬ 
duated, 

plunged  in  mer¬ 
cury  3 


A  (mail  tube  to 
communicate 
with  the  outdr 
air  when  requi¬ 
re. 


Obfervation  of 
the  mercury  in 
the  neck. 


When  the  appa¬ 
ratus  is  plunged 
so  boiling  water, 
the  expanded  gas 
efcapes  by  the 
tube  which  is 
then  withdrawn. 

Water  is  fuffered 
to  enter  as  it 
cools, 


and  the  expan- 
fion  determined 
by  weight. 


It  is  a  fhtiple  globe  or  body,  and  the  neck  of  which  mu  ft  Lc* 
at  leaft  one  decimetre  (about  four  inches)  long.  After  having 
filled  it  with  the  gas  by  the  method  already  described,  1 
plunge  its  neck  about  two  centimetres  (three  quarters  of  an 
inch)  in  mercury  contained  in  a  common  glafs  velfel,  and  i. 
fecure  it  by  an  iron  frame  like  the  preceding  apparatus.  If  I 
were  to  plunge  it  in  this  Hate  into  a  bath  of  heated  water,  the 
dilated  gas  in  order  to  efcape  would  have  to  overcome  not 
only  the  prelfureof  the  mercury  in  the  glafs,  but  likewife  that 
of  the  water  of  the  bath.  To  remedy  this  inconvenience,  I 
introduce  into  the  neck  of  the  receiver  the  extremity  of  a  very 
fine  bended  tube,  taking  the  precaution  to  keep  the  upper 
aperture  clofed  till  the  tube  is  plunged  beneath  the  mercury. 
To  fupport  the  tube  I  lie  a  ltring  about  its  middle,  to  the  end 
of  which  I  ful'pend  a  weight,  and  1  pals  it  over  a  fupport  in 
fuch  a  manner,  that  the  cord  by  its  action  fhall  have  a  ten¬ 
dency  to  draw  the  tube  upwards.  The  apparatus  being  thus 
difpofed  I  plunge  it  in  a  glafs  veflel,  the  water  in  which  mufi 
be  on  a  level  with  that  in  the  bath  :  I  open  <he  extremity  of 
the  tube  for  an  inftant,  that  the  equilibrium  of  prelfure  with 
the  external  air  may  be  reftored,  and  I  then  (hut  it.  As  there 
is  a  fcale  marked  on  the  neck  of  the  receiver  whofe  divifions 
are  extremely  minute,  1  find  exactly  the  level  or  lfation  of 
the  mercury  in  the  neck,  and  I  note  it,  becaufe  it  is  at  this 
ftation  that  the  capacity  of  the  receiver  terminates.  The  lower 
extremity  of  the  tube  mult  rife  clearly  above  the  furface  of  the 
mercury,  which  otherwise  would  flow  into  the  tube  and  refill 
the  pallage  of  the  dilated  gas.  After  all  thefe  operations, 
which  are  longer  in  the  defeription  than  the  execution,  I  carry 
the  apparatus  to  a  bath  of  hot  water,  and  I  open  the  upper 
extremity  of  the  tube,  after  having  plunged  it  into  a  final!  bath 
of  mercury,  as  in  the  preceding  arrangement.  When  the  re¬ 
ceiver  is  at  the  temperature  of  boiling  water  I  withdraw  the 
tube,  the  extremity  of  which  muft  be  previoufly  difengaged 
from  the  mercury,  and  I  cool  the  bath.  The  mercury  then 
rifes  into  the  receiver  ;  but  it  iseafy  to  fubflitute  water  as  the 
temperature  diminifhes.  The  capacity  of  the  receiver,  and 
the  volume  of  water  which  replaces  the  gas  expelled  by  heat, 
is  determined  in  the  manner  already  deferibed ;  excepting 
that  in  this  determination  to  the  weight  of  the  empty  receiver. 

muft 
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mufrbe  added  that  of  a  cylinder  of  water  terminated  at  one 
end  by  the  line  of  the  Ration  of  the  mercury,  and  at  the  other 
by  the  neck  of  the  receiver. 

I  might  add  a  few  more  details,  but  I  tliall  fupprefs  them 
for  the  fake  of  brevity,  and  becaufe  perfons  very  little  accuf- 
tomed  to  manipulation  will  eafily  fupply  the  defect. 

However,  as  it  is  important,  from  what  I  have  already 
faid  to  exclude  water  entirely  from  the  apparatus,  I  (ball 
mention  how  I  fucceeded  in  completely  effecting  this  pur¬ 
pose. 

If  the  receiver  was  vifibly  moift,  I  firft  dried  it  with  blotting  Methods  of  ex¬ 
paper,  and  then  heated  it  fo  as  to  evaporate  part  of  the  water  cludl"S 
f  r  .  .  11  .  ture  from  the 

it  might  Rill  contain,  and  by  means  of  bellows,  to  which  I  gas. 
adjuRed  a  glafs  tube,  I  expelled  the  vapour  by  a  current  of 
air.  Thele  laR  operations  being  repeated  feveral  times  on 
the  receiver  and  tube,  both  were  found  perfeftly  dry.  The 
mercury  which  I  ufed  in  my  experiments  was  always  em¬ 
ployed  very  dry  and  pure. 

In  all  the  experiments,  the  refults  of  which  I  am  about  to  The  terms  of 
give,  I  always  reduced  the  gafes  (the  dilatation  of  which 
could  be  determined  by  the  apparatus  here  deferibed)  to  the  experiments 
temperature  of  melting  ice.  For  this  purpofe  I  had  a  bath  were  freezing 
with  ice  in  it,  into  which  the  receiver  was  wholly  immerfed,  ter,  lDBWH 
after  having  withdrawn  it  from  the  bath  where  it  was  placed 
for  the  experiment,  and  was  left  there  for  about  half  an  hour, 
during  which  I  often  Rirred  the  ice.  The  other  fixed  tempe¬ 
rature,  at  which  I  relted  for  the  fame  gafes,  was  that  of  boil¬ 
ing  water. 

I  made  fome  experiments  at  other  temperatures ;  but  they  Experiments  at 

require  to  be  again  repeated,  and  wi  11  befides  form  a  part  ofot^er  temPera_ 

1  or  ...  1  tures  require  to 

a  work  I  have  begun  on  the  law  of  the  dilatation  of  gafes  and  be  repeated, 
vapors.  I  fiiall  therefore  confine  myfelf  to  the  dilatation  of 
gafes  at  a  fixed  elevation  of  temperature,  which  fiiall  be  that 
comprifed  between  the  degree  of  melting  iee  and  the  boiling 
point.  With  regard  to  the  vapors,  I  fiiall  compare  their  dila¬ 
tation  with  that  of  the  gafes. 


Art.  IV.  Experiments  and  Ref  alts. 

When  I  ufed  the  two  apparatufes  here  deferibed,  but  of- Expanfion  from 

tener  the  fecond  than  the  firfi,  and  avoiding  all  the  caufes  offreezinS  t0  b°iF 

°  .  mg  water.. 

.  uncertainty 
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Of  atmofpheric  uncertainty  that  I  could  fufpeft,  I  obtained  the  following  fix 
ajf*  refill ts  from  fix  experiments  on  atmofpheric  air  *. 


f  137,40 

From  the  temperature  of  melting  ice  j  137,61 
to  that  of  boiling  water,  equal  vo-  J  13 7,  Ft 
I  Limes  of  atmofpheric  air  reprefented  "S  137,55 
by  100,  became  -  I  157,48 

L  137,57 

t  The  mean  refult  is  about  -  137,50 

for  each  degree,  If  the  total  augmentation  of  volume  be  divided  by  the  num¬ 
ber  of  degrees  which  produced  it,  or  by  80,  it  will  be  found^ 
by  making  the  volume  at  the  temperature  0  equal  to  unity, 
that  the  augmentation  of  volume  for  each  degree  is  or 

$W.T5  f°r  each  degree  of  the  centigrade  thermometer. 

This  refult  .does  As  Deluc  obtained  for  his  coefficient,  it  feems  at  firft 
Deduct  W'th  figkf  that  our  refults.  are  the  fame  ;  but  if  it  be  obferved  that  he 
began  at  the  temperature  16°|,  and  that  I  began  at  0°|  it 
will  be  feen  that  our  refults  are  confiderably  different.  I  (hall 
explain  this  difference  elfewhere,  and  (hew  that  the  coeffi¬ 
cients  of  dilatation  vary  according  to  the  temperature  of  com¬ 
mencement. 

ExpanGon  of  hi-  Hidrogcn  gas  obtained  from  iron  by  weak  fulplmric  acid 

drogen  j  was  fubmitted  to  two  experiments :  in  one,  by  an  elevation  of 

temperature  from  the  degree  of  melting  ice  to  that  of  boiling 
water,  100  parts  became  137,49;  and  in  another  by  the 
fame  elevation  of  temperature  100  parts  became  137,66.  The 
mean  of  thefe  two  refults  is  137,52,  which  differs  very  little 
from  the  mean  refult  of  the  dilatation  of  atmofpheric- air. 


*  My  receiver  contained  about  350  grammes  of  water  (a  little 
more  than  12  ounces) 

f  Though  the  difference  between  thefe  refults  are  not  very  con- 
fiderable,  I  think.  I  might  have  rendered  them  lei’s  fo,  if  I  could 
have  kept  an  account  of  the  ftate  of  the  barometer  at  the  moment  of 
the  ebullition  of  the  water.  1  have,  however,  always  had  the  pre¬ 
caution  to  be  affured  of  its  thermometrical  ftate  at  the  moment  of 
ebullition,  in  which  I  can  affert  that  I  never  found  any  very  fenfi- 
ble  variations.  A  variation  of  an  inch  of  the  barometer  would  in 
fa<ff  be  necelfary  to  occafion  one,  of  a  degree,  in  the  place  of  the 
boiling  point  ;  which  can  feldotn  happen.  However  this  may  be, 
this  mean  refult  137,50  mult  be  very  ne^r  the  truth. 

Oxigen 
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Oxigen  gas  obtained  from  oxigenated  muriate  of  potafli  was 
dilated  three  times,  and  gave  the  following  refults. 

f  137,4*7 

100  parts  became  ...  137,54 

L  137,45 

The  mean  refult  of  which  is  ...  137,48 

Azote  gas  obtained  from  the  decompolition  of  ammonia  by 
oxigenated  muriatic  acid  gave  the  following  mean  refults. 

137,42 
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-oxigen* 


-azote. 


100  parts  became 


The  mean  refult  is 


137,56 

137,50 

137,46 

137,55 

137,49 


■  r  f  t  ’  J  » 

By  connecting  the  preceding  refults,  and  by  comparing  the  Tabulated  re* 
dilatation  of  oxigen,  hidrogen,  and  azote  gafes  with  that  0 f^ua ^ °fhe ^  di e 
utmofpheric  air,  we  obtain  the  following  table  :  fame  exnanfion 


From  the  temperature  of 

melting  ice  to  that  of  boil¬ 
ing  water,  100  parts  of 

Inc-reafe  their 
volume  to 

! 

Differences 

Atmofpheric  air 

Hidrogen  gas 

Oxigen  gas 

Azote  gas  - 

Parts 

37,50 

37,52 

37.48 

37.49 

-f-  0,02 
-  0,02 
-  0,01 

The  trifling  differences  obferved  in  the  preceding  refults 
may  proceed  from  the  impoffibility  of  rendering  the  circum- 
ftances  rigoroufly  the  fame  in  each  experiment ;  and  as  they 
extend  to  only  two  ten  thoufandth  parts  of  the  original  volume, 
it  may  be  concluded  with  fafety,  that  the  dilatation  of  atmof- 
pheric  air,  oxigen,  hidrogen,  and  azole  gafes  are  the  fame 
from  the  temperature  of  melting  ice  to  that  of  boiling  water. 

In  order  to  determine  the  dilatation  of  gafes  loluble  in  wa-  Apparatus  fpr 
ter  I  changed  the  apparatus,  I  ufcd  twro  tubes  graduated  at  £afcs  Eluble  iij 
the  fame  time  on  the  fame  bath  of  mercury  with  a  very  finall  wctTcom^ared 
meafure.  Every  time  I  ufed  this  apparatus,  I  took  the  pre-  by  expolure  to, 
caution  that  the  quantity  of  mercury  fhould  be  the  fame  as  ^ury  hi  T  tube" 
when  the  tubes  were  graduated.  I  mu  ft  even  oblerve,  that  if  while  atmofphe- 
any  accident  happens  to  the  veffel  containing  the  mercury,  the  ^ r  1  y 1  treate cl  m 
tubes  muft  be  again  graduated  on  another  bath.  It  would 
4  even 
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The  tubes  with 
the  two  elaftic 
fluids  were 
heated  in  a 
tfove. 


The  gafes  were 
purified  and 
dried  before  they 
were  tried. 


Carbonic  acid 

gas* 


and  muriatic 
acid  gas ; 


and  fulphureous 
and  nitrous  gafes 
expand  precifely 
the  fame  as  at- 
mofpheric  air. 
Prieftley,  Guy- 
top,  and  Duver- 
nois  found  am- 
moniacal  gas 
expand  more 


even  be  proper  to  cut  them  out  of  the  fame  tube  of  glafs  and 
to  make  them  of  equal  heights,  fa  as  to  render  all  the  circum- 
ftances  as  fimilar  as  poflible. 

Into  one  of  thefe  tubes  I  put  atmofpheric  air  to  the  100th 
divifion,  for  example,  and  in  the  other  the  gas  on  which  the 
experiment  was  to  be  madelikewife  up  to  the  100th  divifion. 
100  equal  meafures  of  thele  gafes  were  thus  fubmitted  to  ex¬ 
periment.  I  then  carried  the  apparatus  into  a  hove,  the  tem¬ 
perature  of  which  I  regulated  at  pleafure,  and  I  obferved'the 
courfe  of  the  dilatation  of  the  gafes.  Whatever  attention  I 
paid  to  the  obfervation  I  never  could  perceive  any  difference, 
and  I  always  remarked  that  the  fame  divifions  were  pafi'ed 
through  in  the  fame  time. 

The  gafes  thus  examined  were  never  directly  received  in  the 
tubes;  but  they  previoufly  remained  fome  time  in  an  interme¬ 
diate  veffel  into  which  I  introduced  fome  deficcative  body, 
muriate  of  lime  for  example,  and  I  then  paffed  them  into  the 
tubes,  compretTing  them  with  mercury,  which  I  poured  by 
means  of  a  tube  of  fafety  adapted  to  the  intermediate  veffel. 
If  thefe  general  precautions  be  neglected  the  dilatation  will 
almoft  always  be  too  great ;  becaufe  the  influence  of  undif- 
folved  water  will  not  be  guarded  againfi,  or  of  fome  other 
body  capable  of  eafily  taking  the  gafeous  form. 

One  hundred  meafures  of  carbonic  acid  gas  obtained  from 
marble  by  means  of  fulphuric  acid,  were  compared  with  the 
like  portion  of  atmofpheric  air.  From  the  5th  to  the  90th 
degree  (Reaumur)  the  expanlions  were  the  fame. 

One  hundred  meafures  of  muriatic  acid  gas  obtained  by 
means  of  concentrated  fulphuric  acid  from  muriate  of  foda 
(very  dry)  being  compared  with  100  mealures  of  atmofpheric 
air  from  the  3d  to  the  S6th  degree,  the  expanfions  of  the  gafes 
were  found  to  be  abfolutely  the  fame.  This  experiment,  as 
well  as  the  preceding,  were  repeated  feveral  times,  and  the 
fame  refults  were  always  obtained. 

Sulphureous  acid  gas  and  nitrous  gas  undergo  the  fame  di¬ 
latation  by  the  action  of  heat  as  atmolpheric  air. 

Doftor  Prieftley,  and  Citizens  Guyton  and  Duvernois,  found 
that  ammoniacal  gas  dilated  very  confiderably.  With  a  view 
to  difeover  the  caufe  that  could  have  induced  them  to  draw' 
this  conclufton  from  their  experiments,  I  introduced  (without 
preparation)  into  one  of  my  tubes  ammoniacal  gas,  obtained 

from 
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from  the  decompofition  of  muriate  of  ammonia  by  common  than  common 

lime,  and  in  the  other  tube  an  equal  volume  of  atmofpheric  air‘ 

air.  The  ammoniacal  gas  dilated  progreftively  more  than  the becaufe  water 

,  ,  r  ,  ,  and  a  neutral 

atmolpheric  air  in  proportion  to  the  elevation  ot  temperature  ?  ammoniac  .1  fait 

fo  much  fo  that  its  volume  was  foon  double  that  of  the  atmof-were  prefent. 
pheric  air,  but  on  obferving  the  furface  of  the  mercury,  and 
the  Tides  of  the  tube  after  the  temperature  wfas  lowered,  I 
remarked  fome  traces  of  a  liquid  and  fome  cryftalline  fpecks, 
which  could  be  nothing  but  muriate  or  carbonate  of  ammonia, 
and  it  all  difappeared  when  the  temperature  was  fufhciently 
elevated.  I  performed  this  experiment  again  by  differing  the 
ammoniacal  gas  to  remain  fome  time  in  an  intermediate  veffel 
containing  cauftic  potafh,  and  then  its  dilatations  from  0  to  95° 
exactly  followed  that  of  the  atmofpheric  air.  In  this  experi¬ 
ment  I  obferved  the  furface  of  the  mercury  and  the  tides  of-  ■* 
the  tubes  when  the  temperature  had  returned  to  0,  but  I  could 
not  perceive  any  indication  of  liquid,  or  any  cryftalline  fpeck. 

This  experiment  was  repeated  feveral  times,  and  always  with 
the  fame  event. 

Hence  it  maybe  feen  that  not  only  a  liquid,  but  another  Water  is  not 

body  capable  of  taking:  the  gafeous  ffale,  may  render  the  ex-tb^re^ore  th!; 

•  J  r  r  ,  ,  r  i  onlycaufeof 

periment  liable  to  error.  I  hele  caules  ought  therefore  to  beerror. 

avoided  wdth  the  mod;  fcrupulous  attention. 

The  experiments  which  I  have  juft  related,  and  were  all  Hence  the  dlffe- 
made  with  great  care,  inconteftibly  prove  that  atmofpheric  air,  the ^afet  do  not 
oxigen,  hidrogen,  azote,  nitrous,  ammoniacal,  muriatic  acid,  afFedl  their  ex- 
fulphureous  acid,  and  carbonic  acid  gafes  expand  equally  bypan<*oa  bcat* 
the  dime  degrees  of  heat ;  and  that,  consequently,  their  greater 
or  iefs  denftty  under  the  fame  preffure,  and  at  the  fame  tem¬ 
perature,  their  more  or  lefs  confiderable  folubility  in  water, 
and  their  particular  nature,  in  no  refpect  influence  their  dila¬ 
tation. 

I  therefore  conclude  that  gafes  in  general,  provided  they  be 
all  placed  in  the  fame  circumftances,  dilate  equally  with  equal 
degrees  of  heat. 

Thefe  experiments  on  the  dilatation  of  gafes  naturally  ledVapors; 
me  to  examine  that  of  vapors ;  but  fufpedting  from  the  preced¬ 
ing  refults  that  they  dilated  like  the  gafes,  I  determined  to 
make  experiments  on  one  vapor  only,  and  I  chofe  in  prefer¬ 
ence  that  of  fulphuric  ether,  as  being  the  moft  eafy  to  manage. 

In 


When  near  its 
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The  vapor  of  .  In  order  to  determine  the  expandon  of  the  vapor  of  ether 
in  the  Tube  -"in  I  employed  the  two  tubes  I  have  already  mentioned,  atmof- 
compaxilou  with  pheric  air  being  always  the  dandard  of  comparifon.  This  ap- 
aunofph.  an.  j)aratus  having  been  kept  fomc  time  in  a  dove  whole  tempe¬ 
rature  was  about  60°,  I  introduced  ethereal  vapor  into  one  ot 
the  tubes,  and  into  the  other  atmofpheric  air,  fo  that  they 
each  correfponded  to  the  fume  divifion.  I  then  elevated  the 
They  expanded  temperature  of  the  dove  from  60°  to  100°,  and  I  had  the  ta- 
6o  and  ioo9  tisfadion  to  find,  that  whether  the  temperature  was  raifed  or 
Reaumur,  lowered,  the  ether  and  the  atmofpheric  air  always  corrc- 
fponded  at  the  fame  time  to  the  lame  divifions.  This  experi¬ 
ment,  at  which  Citizen  Berthollet  was  prefent,  was  repeated 
feveral  times,  and  I  never  could  obferve  any  difference  in  the 
dilatation  compared  with  that  of  atmofpheric  air.  I  remarked, 
cthe^i^vap^r^  h°wever>  diat  at  fome  degrees  ^ibove  the  point  of  the  ebulli- 
w as  condenfed  tion  of  ether,  its  condenfations  were  a  little  more  rapid  than 
rather  more.  thofe  of  atmofpheric  air.  This  is  owing  to  a  phenomenon 
which  a  great  number  of  bodies  prefent  in  palling  from  the 
liquid  to  the  folid  date,  but  which  does  not  prefent  itfelf  a 
few  degrees  above  that  of  this  period. 

The  con  elution  This  experiment,  by  proving  that  the  vapor  of  ether  and 

may  therefore  be  r  f.  1  °  1 

extended  to  va-  die  gates  dilate  equally,  thews  us  that  tins  property  in  no  re- 

P°rs  i  fped  depends  on  the  peculiar  nature  of  gates  and  vapors,  but 

only  on  their  eiadic  date,  and  we  mud  confequcntly  conclude 

that  all  gafes  and  vapors  dilate  equally  at  the  fame  degrees  of 

heat. 

Since  all  the  gafes  are  equally  dilatable  by  beat  and  equally 
compreffible,  (gas  condenfable)  and  as  thefe  two  properties 
depend  on  one  another,  as  I  fiiall  prove  elfevvhere,  vapors 


The  vapors  will 
be  more  com- 
preflible  near 
their  point  of 


liquefaction 


denfe  fluidity  orbe|ng  equally  dilatable  with  the  gafes,  ought  alfo  to  be  equally 
compreffible  :  but  I  mud  obferve  that  this  latter  conclufion 
cannot  be  true,  unlefs  while  t he  compreffied  vapors  perfectly 
retain  the  eiadic  date  ;  which  requires  that  their  temperature 
be  fufficiently  elevated  to  enable  them  to  relid  the  preffiire 
which  tends  to  make  them  affiume  the  liquid  date. 

I  have  aflerted  on  the  authority  of  SaulTure,  and  my  own 
experiments  confirm  it,  that  very  dry  air,  and  air  holding 
more  or  lefs  of  water  in  dilution  are  equally  dilatable  j  con- 
fequently  I  am  authorized  from  the  whole  of  the  fads  to  draw 
the  following  conclufions. 


That  dry  and 
moifl:  air  dilate 
-4like. — Qu.  ? 


id.  All 
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Ijl,  All  the  gafes,  whatever  may  be  their  denfity  or  the  Conclufions. 
quantity  of  water  they  hold  in  folution,  and  all  vapors,  equally  4^Paalionof 
dilate  by  the  fame  degrees  of  heat. 

2d,  1  he  augmentation  of  volume  which  each  of  the  perma-  Augmentation 
-nent  gafes  receives,  from  the  temperature  of  melting  ice  to  VCi^umc* 
that  of  boiling  water,  is  equal  to  ttt?TT  the  primitive  vo¬ 
lume,  if  judged  by  the  thermometer  divided  into  80  parts,  and 
z6-§,^s  of  the  fame  volume,  if  by  the  centigrade  thermo¬ 
meter. 

It  remains,  in  order  to  complete  this  courfe  of  experiments,  Future  experi- 

to  determine  the  law  of  the  dilatation  of  u;afes  and  vapors,  in  mcnts  on  the^ 

,  r  .  .  .  _  ...  .  laws  or  dilatation 

order  to  alcertain  tne  coefficient  or  dilatation  for  any  degree  at  at  other  tempe- 

a  known  heat,  and  to  be  allured  of  the  real  progrefs  of  the  ratures. 

thermometer.  I  fliall  employ  myfelf  on  thefe  new  refearches ; 

and  when  they  are  terminated,  I  fliall  have  the  honour  of  < 

communicating  them  to  the  Inffitute. 


VII. 

f  ,  1 

Ncl'j  Theory  of  the  Confiitution  of  mixed  Gafes  elucidated.  In  a 

Letter  from  Mr.  J.  Dalton. 

To  Mr.  NICHOLSON. 

SIR,  Manchefter,  Nov.  18,  1802. 

In  a  paper  of  mine  which  you  had  the  goodnefs  to  publifh  in  New  theory  of 

your  Journal  for  1801  (Quarto  Series,  V.  241),  I  announced  the  constitution 

a  new  theory  of  the  conftitufion  of  the  atmofphere.  This  has  fphere^0" 

fincebeen  publifhed  on  a  more  enlarged  fcale,  and  elucidated 

by  a  plate,  &c.  in  the  Memoirs  of  the  Literary  and  Philofo- 

phical  Society  of  Manchefter,  Vol.  V.  Part  2.  Notwithftand- 

ing  this,  I  am  informed  by  fome  of  my  chemical  friends,  that 

they  do  not  clearly  underftand  the  hypothefis  itfelf,  and  confe-  not  clearly  un* 

quently  are  not  able  to  judge  of  its  merits  or  defeHs:  And  a  clcrflo°^* 

late  writer  (Dr.  Thomfon),  in  his  Svftem  of  Chemiftry,  Vol. 

III.  Page  270,  fpeaking  of  the  uniform  diffufion  of  the  differ¬ 
ent  gafes  of  the  atmofphere,  makes  the  following  obfervation  : 

Even  Mr.  Dalton’s  ingenious  fuppofition,  that  they  neither 
41  attract  nor  repel  each  other,  would  not  account  for  this  equal 
i(  diftribution ;  for,  undoubtedly,  on  that  fuppofition,  they 

*f  would  ' 
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Farther  explain 
tion. 


Intended  order 
difeuifton. 


“  would  arrange  themfelves  according  to  their  fpecilic  gra- 
“  vity.”  Now  as  I  am  perfuaded  that  no  one  acquainted  with 
the  principles  of  mechanical  philofophy  would  have  written 
the  above  if  he  had  underflood  my  hypothecs,  it  feems  to  call 
from  me  a  further  explanation.  1  propofe,  therefore,  1  ft, 
ilate  in  as  clear  a  point  of  view  as  the  fubjeft  will  admit,  the 
principles  which  I  aflfume  :  2d,  To  (hew  that  the  confequenccs 
which  I  have  deduced  from  them  are  legitimate,  and  particu¬ 
larly  that  mixed  elaftic  fluids  ought  not  to  arrange  themfelves 
according  to  their  lpecilic  gravity :  and,  3(/,  To  demonilrate 
that  the  fuppofition  of  the  gafes  conftituting  the  atmofphere 
being  held  in  a  Hate  of  equal  diffufion  by  chemical  affinity,  is 
not  only  inconfiflent  with  the  phenomena,  but  is  completely 


abl'urd. 


1.  PRINCIPLES  ASSUMED. 

Principles  af-  1.  I  lake  for  granted  that  the  particles  of  fimple  (unmixed) 

.  ,  elaftic  fluids  repel  one  another  with  forces  inverfely  as  the 

1.  That  particles  _  1  J 

of  fimple  elaftic  diflance  of  their  centres,  the  temperature  being  given.  This 

fluids  repel  in-  js  a  mathematical  deduction  from  the  allowed  fact,  that  the 
verfely  as  their  .....  .  ~ 

diftance.  (pace  occupied  by  any  gas  is  invertely  as  the  comprethng 

force  :  (See  Newton’s  Principia,  B.  II.  Prop.  23).  The  abfo - 
lute  diftances  of  the  centres  of  fuch  particles  muft  vary  accord¬ 
ing  to  circumftances,  and  cannot  eafily  be  determined  ;  their 
relative  diftances  in  a  liquid  and  aerial  Hate  fometimes  may. 
Mr.  Watt  has  flievvn,  that  Hearn  of  212°  and  preflure  28  in¬ 
ches,  is  1800  times  lighter  than  water;  consequently  the  dif¬ 
tances  of  the  particles  of  fteam  are  to  the  diftances  of  the  laid 
particles  in  a  liquid  Hate,  as  12  to  1  nearly,  in  that  particular 
cafe.  Vapor  in  the  vacuum  of  an  air-pump,  at  common  tem¬ 
perature,  will  have  its  particles  about  4  times  the  diflance,  or 
48  to  1. 

2.  In  mixed  2.  I  fuppofe  that  in  mixed  elaftic  flifids  the  heterogeneous 

heterogeneous^2  Par^c^es  do  not  reP<d  one  another  at  all  at  fuch  diftances  as 

particles  have  no  they  repel  thofe  of  their  own  kind;  but  that  fuch  particles, 

d.ftant  or  gaze-  w|ien  brought  into  actual  contact  (to  ufo  the  common  lan- 
fiant  repulfion ;  °  .  v 

but  only  that  of  guage),  refift  each  other  m  all  refpetts  like  inelaftic  bodies, 
contadh,  formerly 'pbis  is  the  peculiarity  of  the  hy potheli  s,  and  vvliat  appears  not 

called  the  re fif-  ,  a  .  '  T  •  .  ,  ,  , 

tanceof  impene- to  be  generally  underttood.  It  t  may  explain  by  analogy,  the 
trabiiity.  moft  ftriking  will  he  found  in  magnetifm,  Two  like  poles  of 

the  viftbie efteds  maKnets  fePe^  one  another  with  the  fame  force  whether  any 
of  Ijugneiilin.  Other 
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other  bodies  intervene  or  not,  and  do  not  affedt  thofe  other 
bodies ;  in  the  lame  way  I  conceive  two  particles  of  any  one 
gas  repel  one  another  with  the  lame  force  whether  particles  of 
other  gafes  intervene  or  not,  and  do  not  affect  thofe  other  par¬ 
ticles.  A  magnet  is  amenable  to  the  common  laws  of  motion 
in  its  collifion  with  other  bodies,  and  when  it  is  brought  into 
feeming  contadt  with  them;  fo  is  a  particle  of  one  gas  when 
it  is  brought  into  feeming  contact  with  a  particle  of  another 
fpecies :  and  in  this  cafe  the  bodies  may  be  faid  to  have  a  re- 
pulfive  power ;  but  this  power  is  elfentially  different  from  the 
others,  in  that  it  extends  to  no  definite  diflance.  Further,  con¬ 
ceive  a  very  fine  capillary  tube  placed  perpendicular  to  the 
horizon,  into  which  let  a  number  of  correspondent  fmall  mag¬ 
netic  wires,  or  particles,  be  inferted  with  their  poles  of  the 
fame  denomination  together,  or  more  tlridlly,  as  near  as  their  , 
repul-five  power  would  admit,  one  particle  above  another,  the 
air  having  intercourfe  amongfl  them.  Then,  as  the  magnetic 
particles  would  not  actually  touch  one  another,  by  reafon  of 
their  repulfion,  they  would  fetm  to  be  fupported  by  the  inter¬ 
vening  air,  whereas  in  reality  they  are  fupported  and  kept  at 
certain  diflances  intirely  by  the  repulfion  inherent  in  them- 
lelves,  and  their  own  gravitation  :  and  thus  I  conceive  par- Particles  of  gas 

tides  of  gas  fupport  thofe  of  their  own  kind  above  them,fufp01it  each 

h  11  .  other  by  repul- 

though,  were  they  vilible,  they  might  feemto  reft  upon  others  fion,  in  the  fame 
immediately  under  them;  and  the  ground,  or  lowed;  folid  or ^anner’.whet^ec 
liquid  furface,  by  fupporting  the  lowefl  particle  of  each  kind,  Mother gasbe* 
has  the  weight  of  the  whole  to  fuflain.  Thefe  obfervations,  pretent  or  not. 
together  with  a  view  of  the  plate  above  alluded  to,  muff,  I 
think,  be  fufficient  to  fatisfy  any.one  wdiat  the  hypothefis  is. 

And  it  may  be  proper  to  add,  there  is  fomething  much  refem- 
bling  polarity  obfervable  in  the  ultimate  particles  of  bodies  at 
the  inllant  of  tradition  from  the  liquid  to  the  folid  ftate;  wit- 
nels  the  congelation  of  water. 


2.  CONSEQUENCES. 

It  is  plain  from  the  above  account,  that  I  conceive  any  one 
gas  to  be  conftituted  of  perhaps  one  part  folid  matter,  and  one 
ihoufand  or  more  parts  vacuity  or  pore,  if  it  may  be  fo  called  ; 
and  that  into  this  vacuity  we  may  throw  as  many  other  gafes 
as  we  pleafe,  without  materially  difturbing  the  firft,  provided 
we  do  not  abfolutely  fill  the  vacuity  with  folid  matter,  meaning 

.  by 


If  a  gas  be  one 
part  matter  and 
a  thouland  mere 
fpace,  no  differ- 
ence  of  effedl 
will  follow  from 
other  gafes  in 
that  vacuity, 

&c. 
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by  that  expreffion  common  liquids  or  folids.  Thus  we  might 

have  had  a  dozen  gafes  in  our  afmofphere  indead  of  three  or 

four,  all  in  the  fame  compafs,  and  each  retaining  the  fame 

And  one  gas  denfity  it  would  have  had  alone.  The  heavier  gas  has  no 

ot he r” ' } w ha te v er^  more  tendency  to  raife  the  lighter,  than  a  quantity  of  fliot  has 

may  be  their  in-  to  expel  the  air  from  its  interdices.  If  therefore  Dr.  Thomfon, 

gravities ^  or  any  °^er>  can  diew  how  one  fluid,  which  is  not  difplaced 

nor  any  way  acted  on  by  another,  fliould  by  its  reaftion  caufe 

that  other  to  move  into  a  higher  or  lower  dation  ;  then  the 

Mathematical  world  will  be  obliged  to  recondder  their  do<5trine 

of  datics.  Till  then  I  mud  take  the  negative  of  the  propod- 

tion,  and  conclude,  that  eladic  fluids  of  the  greated  and  lead 

fpecific  gravity  imaginable,  on  the  fuppofition  I  hold,  will  alike 

take  the  lowed  and  the  bigheft  dations,  regardlefs  of  each 

other;  or  in  other  words,  they  will  arrange  themfelves  in  the 

fame  order  as  if  thrown  into  a  complete  vacuum.  The  great 

difficulty  refpe&ing  the  uniform  difiufion  of  the  gafes  being 

removed,  I  think  on  my  hypothefis  the  other  phenomena  can 

require  no  explanation  to  any  perfofi  converfant  in  pneumatics, 

and  the  chemical  I  will  take  one  indance  :  It  may  by  afked.  How  does  fulplmret 

abforption  of  any  (a(ll  abftraa  oxigenous  gas  out  of  anv  mixture;  lime 

tingle  gas  will  1  °  &  J  .  . 

be  the  fame  as  if  water,  carbonic  acid  gas,  &c.  &c.  ?  The  anfvver  is  obvious; 

it  were  alone.  Exa&ly  in  the  fame  way  as  if  the  gas  in  queftion  was  the  only 

one  in  the  veflel,  and  the  operation  going  on  in  a  clofe  veffiel. 


3.  It  is  contrary 
to  fa£t  that  gafes 
are  held  together 
by  chem.  affi¬ 
nity  : 

For  they  mix 
uniformly,  and 
remain  fo  j 


3.  GASES  HELD  TOGETHER  BY  CHEMICAL 
AFFINITY,  ABSURD. 


On  this  head  it  will  be  proper  to  premife  certain  facts ; 

1.  When  two  gafes  of  different  fpecific  gravity,  fuch  as 
oxigenous  and  hidrogenous,  are  put  into  the  fame  veflel  and 
agitated  ;  if  they  be  differed  to  dand  fome  time  after,  they 
dill  continue  uniformly  mixed. 

2.  They  occupy  the  fame  fpace  before  and  after  mixture ; 
fame  fpace  after  ^at  is,  one  meafure  of  each  put  together  occupy  two  meafures, 

the  temperature  and  prediire  remaining  the  fame.  Mr.  Davy 
Teems  to  think  this  principle  is  not  dri6tly  true  in  regard  to  a 
mixture  of  azotic  and  oxigenous  gas ;  but  the  deviation  from 


they  occupy  the 


it,  tf  any,  is  extremely  Email . 

and  they  expand,  3.  The  compound  is  fubject  to  the  fame  laws  of  rarefa&ion. 
&c.  «  before.  ancj  con  dentation  as  the  fimples. 


There 
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There  are  but  three  fuppo'fi lions  we  can  make  effentially  Where  gafes 

different  refpeding  the  mutual  adion  of  heterogeneous  par- 

tides  of  gas:  iy?,  When  two  gafes  are  mixed  their  partides  ther,  (i.)  repef, 

may  reciprocally  repel  one  another,  juft  as  they  act  on  their  ovvn^^‘^a^^° 

kind  jn  an  unmixed  ftate  :  2d,  They  may  be  neutral,  or  haveattraa.  ’ 

neither  attradion  nor  repulfton  for  each  other:  3d,  They  may 

have  a  chemical  affinity  or  attradion  for  each  other.  The  ad-  The  gafes  donut 

vocates  for  the  chemical  adhefton  of  gafes  will  agree  with  ^ 

in  exploding  the  firft,  becaufe  where  nothing  but  repidfwn  is  have  no  adion 

manifeft,  we  can  aferibe  no  efted  to  attraction  :  The  lecond, t!  e  .2uthoi,s 

ory  is  good  5 

which  is  the  one  I  adopt,  is  obvioufty  inconfiftent  with  their  and, 
hypothefis;  and  as  for  the  third,  I  can  conceive  no  other  ex¬ 
planation  than  the  following  :  1 Jl,  Two  or  more  heterogeneous  if  the  particles 
particles  may  unite  and  become  a  new  centre  for  the  caloric  the y become 
to  adhere  to;  but  in  this  cafe  the  gafes  are  no  longer  two  but  gas,  and  not  two, 
one;  and  oxigenous  and  hidrogenous  would  become  aqueous  2^a  tae  al^yiI3Ded 
vapor :  This  therefore  is  not  a  cafe  of  two  gafes  being  held 
together  by  chemical  affinity.  2d,  The  two  gafes  may  fepa-  Or  if  they  at- 
rately  retain  their  caloric  and  ftill  be  held  by  chemical  affinity  : tra.^  an^  donc* 
that  is,  there  maybe  an  equilibrium  between  the  powers  of  come  nearer  to- 
attradion  and  repulfton  ;  but  this  is  evidently  inconfiftent  with 
the  third  law  of  condenfation  and  rarefadion  obferved  in  fuchor  fad  above 
compounds.  .  ftated. 

I  am,  &c. 

J.  DALTON. 


I  thank  you  for  the  notice  you  have  taken  of  my  Eftays,  and 
particularly  for  the  note  fubjoined  to  that  on  the  Expanfton  of 
Gafes.  I  have  lately  read  a  Paper  to  the  Literary  and  Philofo- 
phical  Society  of  this  place,  in  which  I  have  fhewn  that  the 
quantity  of  carbonic  acid  gas  found  in  a  given  volume  of  at- 
mofpheric  air,  is  not  more  than  part  of  the  whole;  and 

that  the  laid  gas  is  held  in  water,  not  by  chemical  affinity,  but 
merely  by  the  prefture  of-the  gas  abftradedly  conftdered  on 
the  lur face,  forcing  it  into  the  pores  of  the  water. 
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VIII. 

A  Method  of  increafing  the  Quantity  of  Light  afforded  by  Candles, 
and  to  obviate  the  Neccffity  of  fluffing  them .  In  a  Letter  from 
Mr.  Ezekiel  Walker. 


To  Mr.  NICHOLSON 


SIR, 


Feeble  light  cf  Wh  E  N  our  apartments  are  illuminated  with  common 
frequently Cfiiut- candles,  which  cannot  be  regularly  attended  with  the  fnuffers, 
fed.  they  produce  much  fmoke,  and  their  glimmering  light  fcarcely 

ferves  the  mod  ordinary  purpofes.  My  firft  attempts  to  im¬ 
prove  this  fombre  mode  of  illumination  were  made  many  years 
ago.  Thofe  however  were  not  produdtive  of  any  ufeful  dif- 
covery,  but  fome  experiments  which  I  made  in  the  year  1797 
afforded  refults  that  rather  exceeded  my  expectation. 

Method  of  re-  Experience  foon  convinced  me  of  the  utility  of  the  method 

mej?,n?th-n  m  which  I  had  difeovered,  of  ufing  candles  in  fuch  (ituations  as 
candles  for  urn-  .  /  ° 

mlnating  apart-  above  deferibed,  but  in  every  attempt  to  produce  the  lame 
ments.  effect  upon  my  table,  I  was  unfuccefsful,  till  the  beginning  of 

the  prefent  feafon.  This  was  owing  to  an  overlight,  which 
might  be  deemed  very  unaccountable,  did  not  the  hidory  of 
inventions  contain  many  indances  of  the  fame  kind. 

Great  effects  are  frequently  produced  by  caufes  that  are 
In  general  deemed  trifles.  And,  if  a  trifling  alteration  be  made 
in  the  method  of  uling  common  tallow  candles,  they  will  be¬ 
come  excellent  fubftitutes  for  thole  of  wax. 

If  a  candle  be  A  common  candle,  weighing  of  a  pound,  containing  14* 

inclined  it  gives  finode  threads  of  fine  cotton,  placed  fo  as  to  form  an  angle  of 

a  fleady  light,  „  .  ,  .  ,  .  ..  , 

and  requires  no  30  degrees*  with  the  perpendicular,  and  lighted,  requires  no 

inuffingj  fnuffmg ;  and  what  is  much  more  valuable  for  fome  purpofes, 

it  gives  a  light  that  is  nearly  uniform  in  drength  without  the 

lead  fmoke.  Thefe  effe6ts  are  thus  produced  : 

becaufe  the  wick  When  a  candle  burns  in  an  inclined  podtion,  mod  part  of 

protrudes  into  the  flame  riles  perpendicularly  from  the  upper  fide  of  the 
the  air,  and  be-  11  J  1  r 

comes  burned, 

*  Candlefticks  may  be  made  to  hold  the  candle  at  this  angle,  or 
they  may  be  fo  contrived  as  to  hold  the  candle  at  any  angle  at  plea- 
fure,  I  have  candlefticks  conftru&ed  on  both  principles. 

%  wick, 
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vvick,  and  when  viewed  in  a  certain  direction,  it  appears  in 
the  form  of  an  obtufe  angled  triangle.  And  as  the  end  of  the 
wick  projects  beyond  the  flame  at  the  obtufe  angle,  it  meets 
with  the  air,  and  is  completely  burnt  to  afhes;  hence  it  is 
rendered  incapable  of  adting  as  a  conductor  to  carry  off  any 
part  of  the  combufiible  matter  in  the  form  of  fmoke.  By  tin's 
fpontaneous  mode  of  fnuffing,  that  part  of  the  wick  which  is 
a6ted  upon  by  the  flame,  continues  of  the  fame  length,  and  the 
flame  itlelf  very  nearly  of  the  fame  ffrengthand  magnitude*. 

The  advantages  which  may  be  derived  from  candles  that  The  light  does 
require  no  fnuffing  and  afford  no  fmoke,  may  be  readily  un- not  undu!ate' 
derftood  ;  but  thefe  candles  have  another  property  which 
ought  not  to  be  pafied  over  in  filence.  A  candle  fnuffed  by 
an  inflrumenf  gives  a  very  fludtuating  light,  which,  in  viewing 
near  objects,  is  highly  injurious  to  the  eye;  and  this  is  an  in¬ 
convenience  which  no  fhade  can  remove.  But  when  a  candle 
is  fnuffed  fpontaneoully,  it  gives  a  light  fo  perfectly  fteady  and 
fo  uniformly  bright,  that  the  adjuflments  of  the  eye  remain  at 
reft,  and  diftindl  vifion  is  performed  without  pain,  and  without 
iineaflnefs. 


Candles  on  which  I  have  made  experiments,  are  defcribed  Candles  which 


in  the  following 


TABLE. 


were  fubjedted 
to  experiment 


No. 

No.  of  can¬ 
dles  to  the 
pound  avoir¬ 
dupois 
weight. 

Length  in 
inches. 

No.  of  Angle 
threads  of 
fine  cotton  in 
the  wick. 

I 

14 

8.5 

10 

2 

12 

9. 

12 

3 

10 

9.7  5 

14 

4 

8 

10. 

20 

5 

6 

10.25 

24 

Mould 

6 

13. 

Numbers  1,  2,  and  3.  Thefe  candles,  when  lighted  and 
placed  to  form  an  angle  of  30°  with  the  perpendicular,  require 

*  The  wick’s  not  being  uniformly  twifted  throughout,  may  occa- 
fion  a  little  variation  in  the  dimenfions  of  the  flame. 
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no  fnuffing  :  they  give  lights  which  are  nearly  equal,  and  com* 
buftion  proceeds  fo  regularly,  that  no  part  of  the  melted  tallow 
efcapes  upeonfumed,  except  from  accidental  caufes. 

Remark?  on  the  No.  4,  placed  at  the  angle  mentioned  above,  and  lighted, 
phenomena.  requires  no  fnufling :  it  gives  a  light  very  little  Wronger  than 
No.  ] ,  but  itj  colour  is  not  quite  fo  white,  nor  its  flame  fo 
Heady. 

No.  5.  This  candle,  placed  at  an  angle  of  30°,  and  lighted, 
requires  no  fnufling  ;  its  flame  is  rather  fluctuating,  and  not  fo 
white  as  No.  4,  nor  is  its  iirength  of  light  much  greater  than 
No.  1.  The  melted  tallow  fometimes  overflows  when  the  air 
in  the  room  is  put  in  motion ;  yet  the  light  of  this  candle  is 
much  improved  by  the  candle’s  being  placed  in  an  inclined 
pofition. 

The  mould  candle,  treated  in  the  fame  manner  as  thofc 
$bove,  affords  a  very  pure  Heady  flame,  without  fmoke  and 
without  fnuffing,  and  its  Hrength  of  light  is  about  equal  to  that 


of  No.  1. 


ON  ECONOMY. 


Th«  economy  of  My  experiments  have  not  been  fufficiently  numerous  to  de¬ 
candles  as  to  termine  with  precifion  which  of  thefe  candles  affords  the  moH 
fumptEn  ofdie  light  at  a  given  expence,  but  the  few  experiments  which  I 
fuel.  have  made  feem  to  indicate,  that  the  quantity  of  light  is  di- 

redly  as  the  quantity  of  combuftible  matter  expended. 


EZ.  WALKER. 


Lynn ,  Nov.  19,  1802. 


REMARKS.— W.  N. 

On  candles  in  On  candles  in  general  fee  an  etfay  by  W.  N.  in  the  Philof. 

general.  Journal,  quarto,  >.  67  ;  alfo  my  Firlt  Principles  of  Chemiffry, 

Art.  Wax  :  HermHadt  on  the  different  materials,  wax,  tallow', 

fpermaceti ;  Philof.  Journ.  quarto,  V.  187. — I  have  always 

iufpeded  from  the  general  fads,  that  the  light  of  fmall  candles 

is  cheaper  than  that  of  larger,  and  have  little  doubt  of  the  truth 

with  regard  to  fuch  as  exceed  the  diameter  of  three  quarters  of 

Outline  of  very  an  inch  in  tallow.  We  are  much  in  want  of  a  feries  of  ex- 

defirabie  expen- pCrjments  on  the  different  deferiptions  of  candles,  under  the 
iments  concern-  . 

in,  them.  general 


METHOD  OF  INCREASING  THE  LIGHT  OF  CANDLES.  t27S 

general  titles  of  Wax,  Spermaceti,  Tallow,  and  mixed;  and 
tabulated,  to  fliew,  1.  Average  weight  of  the  wick  ;  2.  Num¬ 
ber  of  threads ;  3.  Weight  of  the  whole  candle  ;  4.  Diameter  ; 

5.  Length;  6.  Time  of  combubion  per  inch;  7.  Ditto  per 
ounce  ;  8.  Quantity  or  intenfity  of  light  when  newly  bluffed  ; 

9.  Ditto  after  burning  half  a  minute,  or  till  the  ufual  period  of 
fnuffing  ;  10.  Average  intenb ty ;  11.  Expence  of  material  per 
hour  to  produce  the  quantity  1.00  of  light;  12.  Ditto  in  the 
money  price  of  the  article;  13.  Station  of  the  barometer;  14. 

Ditto  of  the  thermometer;  15.  And  ditto  of  the  eudiometer. 

I  am  abfolutely  unacquainted  with  any  good  bandard  of  com- Standard  °f  th« 
parilon  of  light.  The  fun  perpetually  varies  with  the  weather,  Unknown,1 
its  altitude,  &c.  It  feems  probable  that  an  earthen  lamp^ 
having  a  wick  of  known  texture  and  weight,  cut  to  a  deter¬ 
minate  elevation  by  a  gage,  and  charged  with  very  pure  olive 
oil,  might,  at  like  bations  of  the  barometer  and  thermometer, 
give  light  lb  nearly  equal,  for  the  firb  two  or  three  hours,  as  to 
afford  refults  conbderably  exa£t ;  of  which  the  means  of  feveral 
repetitions  would  be  of  great  pra6tical  utility.  The  compari-  Method  of  com^ 
foil  of  lights  by  the  fliadows  has  been  often  mentioned ;  but  the  theflfadovv^  ^ 
hrnplicity  and  value  of  the  method  (not  yet  univerfally  known) 
will  jubify  a  fliort  repetition.  When  the  fliadows  of  the  fame 
objeft  fall  upon  each  other,  not  precifely,  the  bordering  blades 
will  be  feverally  illuminated  by  one  light  only:  move  the 
lights  till  thefe  bodies  appear  equally  dark  at  the  point  or  place 
where  they  meet  in  an  angle.  Then  meafure  the  dibances 
of  the  lights  from  that  point  or  place,  and  the  intenbties  are 
inverfely  as  the  fquares  of  thofe  dibances.  It  is  to  be  noticed 
that  the  obbacle  which  forms  the  fliadow,  a  book  for  example, 
mub  be  held  fo  that  the  ray  from  each  light  may  fall  on  the 
wall  nearly  in  the  lame  angle  ;  and  this  will  always  be  the  cafe 
if  the  farther  light  be  nearly  behind  the  other. 

In  a  fubfequent  letter,  Mr.  Walker  informs  me,  that  he  care¬ 
fully  meafured  his  intenfities  by  the  method  of  fliadows,  as 
mentioned  in  Priebley's  Optics.  I  conclude  this  to  have  been 
the  method  here  deferibed  ;  though,  for  want  of  a  good  index, 

I  can  only  find  the  method  of  Bouguer  in  that  work.  x 
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Conftru&ion  of 
a  fecret  lock  ac- 
cefiible  only  to 
the  proprietor. 


IX. 


Defcription  of  a  ncio  Secret  Lock.  By  J.  B.  Berard. 

( Concluded  from  Page  222.) 

I  MAY  alfo  in  this  place  ffate  the  reafon  why  I  have  made 
the  key  as  well  as  the  ferrils  with  21  rather  than  25  divifions. 
In  the  firff  place,  it  affords  a  fmall  diminution  in  the  dimenfions 
of  the  lock.  Another  more  effential  advantage  is,  that  in  the 
diviffon  of  24,  each  notch  in  the  ferril  is  oppofed  to  another 
diametrically  oppofite,  which  facilitates  the  introduction  and 
taking  out  of  the  bolt.  We  may  obferve,  that  for  the  fame 
reafon  the  teeth  of  the  ferrils,  being  rather  rounded  at  the 
tip,  facilitate  the  entry  of  the  little  wedge,  which  is  likewife 
rounded  underneath. 

The  lock  being  thus  conftrucled,  it  only  remains  to  fix  it  to 
the  door.  For  this  purpofe,  an  opening  is  contrived  of  the  tize 
of  the  box  of  the  lock,  in  the  horizontal  crofs  piece,  without 
cutting  the  vertical  frame  of  the  door;  and  round  it  a  groove 
is  made,  of  2  in  depth  and  6  in  breadth,  on  which  the  face  of 
the  lock  reffs :  the  lock  is  placed  in  this  opening  without  the 
bolt ;  and  if  it  is  deffred,  four  nails  or  ferews  may  be  driven 
into  the  wood  through  four  holes  made  in  the  face  of  the  plate; 
but  this  is  not  neceffary.  The  bolt  is  then  placed  on  the  other 
tide  of  the  door,  and  if  the  wood  be  too  thick,  it  may  be  cut 
away  till  the  bolt  Aides  fair  and  eatily  over  the  wood.  This 
is  very  eafy  to  be  done,  and  then  the  face  of  the  bolt  ought  to 
lie  flu  th  with  the  edge  of  the  door. 

It  is  obvious  that  the  height  of  the  ferrils  muff  be  propor¬ 
tioned  to  the  thicknefs  of  the  door.  If  the  door  be  30  m. 
thick,  for  example,  the  ferrils  (which  ought  to  be  1  under  the 
l’urface  of  the  lock)  would  be  about  29. 

I  muff  alio  obferve,  that  in  order  to  render  the  motion  of  the 
ferew-heads  more  eafy  and  uniform,  a  pafteboard  of  1  in  thick¬ 
nefs,  with  five  holes  punched  in  it,  muff  be  laid  upon  the  inner 
furface  of  the  plate  of  the  lock  ;  and  above  the  paffeboard, 
another  flip  of  very  thin  brafs,  likewife  perforated  with  five 
holes :  then  the  interior  flat  wheels  have  a  very  eafy  motion 
3  over 
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over  the  brafs  which  refts  on  an  elaftic  plane,  which  yields  to  C°nll:ru<£\ion  of 

the  unavoidable  irregularities  of  -execution  in  a  work  of  a  mo-  cefTible  only  to  ' 
derate  price.  the  proprietor. 

It  mutt  likewife  be  obfervetl,  that  the  heads  of  the  fcrews, 
as  well  as  (he  face  itfelf  of  the  lock,  ought  to  be  cafe  hardened, 
in  order  to  protect  it  from  external  injuries,  and  to  prevent  the 
enlargement  of  the  holes  which  receive  the  fcrews.  The  itir- 
face  ought  to  be  highly  poliibed,  and  the  heads  of  the  fcrews 
fhould  be  blue. 

Advantages  of  the  new  Lock . 

If,  As  in  Reignier's  lock,  which  likewife  has  ferew-heads, 
ferrils,  and  teeth  without  wedges,  thefe  pieces  cannot  be  put 
at  diftances  extremely  precife,  it  necelTarily  follows  that  one  ' 
of  the  pins  or  teeth,  the  fourth  for  example,  will  always  meet 
its  ferril  before  the  others  meet  theirs.  Let  us  fuppofe  that 
with  a  turnferevv  we  endeavour  to  turn  the  ferew-head  which 
moves  the  bolt,  whilfl  with  another  hand  and  turnferevv  we 
fuccelTively  turn  the  other  ferew-heads,  they  will  all  turn 
freely,  except  a  fourth,  which  will  be  immoveable:  It  will  be 
concluded  that  the  fourth  ferew-head  is  not  in  the  pofition  to 
open  the  door,  that  is  to  fay,  that  the  deep  cut  of  the  ferril  is 
not  oppofite  the  pin  of  the  bolt :  that  figure  or  letter  of  the 
ferew-head  will  be  noticed  among  thofe  which  do  not  form  the 
fecret.  The  pofition  of  the  ferew-head  muft  therefore  be 
changed,  and  the  above  procefs  repeated  till  the  pin  is  felt  to 
fall  into  the  notch.  The  lame  experiment  muft  then  be  made 
with  that  ferew-head  among  the  remaining  ferrils  which  alone 
is  now  preffed  by  its  pin.  And  after  eighty  attempts  at  moft, 
if  there  be  eight  ferew-heads,  each  having  eleven  figures,  we 
fhall  know  the  eight  figures  which  compote  the  fecret. 

Here  then  is  a  regular  and  infallible  procels  to  difeover  in 
lefs  than  an  hour  the  combinations  with  which  the  lock  is 
clofed.  This  defeat,  which  is  common  (o  the  generality  of 
compounded  locks,  does  not  exiftin  mine. 

When  my  bolt  is  moved,  the  wedges  which  precede  the 
teeth  enter  at  the  fame  time  into  the  cuts  of  the  ferrils,  which 
are  of  fuch  a  height  that  they  graze  the  interior  furface  of  the 
lock:  all  the  four  ferrils  then  become  immoveable,  and  it  isim- 

i 

poflible  to  difeover  which  is  the  ferril  that  is  firft  met  by  the 
correfpondent  tooth,  becaufe  their  fixation  is  produced  at  the 

fame 
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Conftru&ion  of  fame  time  from  the  teeth  and  the  wedges.  No  external  cxa<* 

a  fccret  lock  ac-  m[natjon  can  therefore  fhew  the  difference  in  fituation  of  the 

cejfiblc  only  to 

the  proprietor,  four  ferrils.  It  is  obvious  that  in  order  to  infure  this  effeft,  the 
wedges  ought  to  fit  the  cuts  between  the  teeth  in  the  ferrils  ex¬ 
actly  ;  which  is  very  eafily  obtained  in  the  conftru&ion.  An¬ 
other  advantage  refulting  from  the  wedge  is,  that  if  any  of  the 
deep  notches  or  openings  be  not  exactly  in  a  line  with  the  reft, 
the  wedge  eafily  adjufts  it,  and  the  bolt  is  not  in  theleaft  im¬ 
peded  on  that  account ;  this  advantage  renders  it  unnecetfary 
that  the  workmanfhip  of  the  lock  fhould  be  exquifite,  a  condi¬ 
tion  which,  in  a  work  of  a  moderate  price  like  the  prefen t, 
would  render  it  ufelefs. 

2 d,  My  lock  is  eafily  opened,  it  having  only  four  ferew. 
heads:  it  has  neverthelefs  S31,776  *  combinations,  a  number 
fully  fufficient  to  fet  the  moft  fufpicious  mifer  at  eafe. 

We  may  add,  that  it  is  much  eafier  to  recolleft  one  word  than 
a  number,  which  muft  be  the  cafe  in  Eeignier’s  lock. 

3d,  When  characters  are  engraven  externally  on  the  ferew- 
heads,  they  are  either  difficult  to  be  perceived,  or  may  be  eafily 
damaged.  A  key  with  characters  engraved  on  it,  is  I  think  a 
great  improvement :  a  faving  is  likewife  afforded,  which  is  a 
confideration  of  fome  confequence  in  a  machine  of  common 
ufe. 

4-th,  The  method  by  which  I  vary  the  pofition  of  each  ferril 
withrefpeCt  to  its  ferew-head,  is  at  once  fimpleand  folid. 

5tk,  The  mechanifm  by  which  the  bolt  is  attached  to  the 
lock,  is  concealed,  and  cannot  be  damaged.  As  nothing  is 
feen  of  the  lock  but  a  fmooth  plate  on  either  fide,  it  would  be 
very  proper  for  a  bureau  or  Tcrutoire. 

Another  fingular  property  refulting  from  this  mechanifm  is, 
that  it  can  only  be  taken  to  pieces  by  the  proprietor,  whether 
the  door  be  open  or  tout :  it  could  not  even  be  done  bv  a  per- 
fon  tout  in  the  apartment. 

6th,  The  lock  may  eafily  be  fet:  as  the  interior  ferew-, 
heads  do  not  turn  on  wood,  there  is  no  danger  that  their  mo¬ 
tion  toould  become  lefs  regular  or  eafy  on  account  of  wear. 
The  fame  may  be  tbferved  of  the  bolt,  which  Hides  in  a 
groove  of  iron. 


*  This  is  the  fourth  power  of  24. 
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7th,  The  Jock  is  very  To  lid ;  for  there  is  no  opening  into  Conftruftlon  of 
which  any  tool  miglit  be  introduced.  The  face  of  the  door a  Secret  lock  ac- 
may  likevvifebe  furrounded  with  a  flrong  metallic  covering  let  the  proprietor? 
into  the  wood,  and  the  back  part  of  the  door  may  be  covered 
with  iron  plates,  the  only  method  of  preventing  any  one  from 
cutting  the  wood  round  the  lock. 

8th,  If  it  fliould  be  thought  inconvenient  to  place  the  lock  in 
the  thicknefs  of  the  door  it  may  be  eafily  avoided.  The  Items 
of  the  ferew-heads  need  only  be  made  longer,  and  another 
plate  fimilar  to  that  of  the  face,  added ;  the  ferews  in  that 
cafe,  after  having  pafled  through  the  face  as  well  as  the  door, 
would  pafs  into  the  lock.  This  addition  requires  an  increafe 
of  work,  but  it  affords  no  real  advantage. 

Lock  for  a  Bureau  or  Secretary . 

Though  my  lock,  as  I  have  deferibed  it,  can  be  eafily  fixed 
to  a  fecretary,  yet  I  think  it  ufeful  to  indicate  the  changes  con¬ 
venient  to  be  made  in  it. 

\Jl,  The  height  of  the  ferrils  mufl  be  diminifhed,  that  the 
bolt  may  be  intirely  funk  in  the  flap  of  the  fecretary. 

2d,  In  order  to  diminifh  the  length  and  breadth  of  the  lock* 
ten  divifions  in  the  ferrils  may  be  made  inflead  of  eighty  :  they 
need  then  be  only  25  in  diameter;  but  then  the  fecret  will 
confifl  in  a  number  of  four  figures  inflead  of  a  word  of  four  let¬ 
ters,  which  is  not  fo  convenient,  as  I  have  already  obferved. 

3d,  The  box  of  the  lock  may  be  fupprefled,  and  the  lock  will 
flill  have  folidity  fufficient  for  a  bureau;  the  price  will  likewife 
be  diminifhed. 

4 th,  Inflead  of  engraving  chara<51ers  on  the  face  of  the  lock, 

I  prefer,  as  has  been  feen,  to  mark  them  on  the  turnferew  itfelf; 
but  the  external  damage  is  not  to  be  feared  in  a  fecretary  as  in 
a  door.  It  is  therefore  more  convenient  that  the  figures  or 
letters  fhould  be  on  the  face  itfelf  of  the  ferew,  and  a  knob  or 
(mail  handle  may  be  contrived  on  the  face  of  the  ferews,  in 
order  to  turn  them.  In  this  cafe  no  key  or  turnferew  need  be 
carried  about;  this  is  an  advantage  of  fome  confequence. 

Concerning  fame  other  Kinds  of  Compound  Locks. 

It  is  pofiible,  as  I  have  already  obferved,  to  apply  the  prin¬ 
ciples  of  thefe  combinations  to  the  conflruttion  of  locks  in  a 

number 
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Conftruttion  of  number  of  methods.  That  which  I  have  deferibed  is  the  Iaft 

a  fecret  lock  a  - rcfalt  of  my  endeavours  on  this  object;  it  feems  to  me  to  be 

cell) ole  only  to  J  J 

the  proprietor,  the  fyflem  that  befl  anfwers  all  the  conditions  of  the  problem; 

I  think,  however,  that  it  will  not  be  ufelefs  to  make  known 
fome  more.  If  it  were  only  to  prevent  others  from  peaking  un- 
neceffary  attempts  on  the  fame  fubjed. 

1 Jit  The  front  part  of  the  lock  prefents  25  fmal!  rectangles, 
JO  wide  by  15,  difpofed  in  aright  line,  and  formingin  all  250. 
The  24  letters  of  the  alphabet  are  marked  on  thefe  redangles : 
they  are  included  between  the  two  partitions  of  the  horizontal 
channel  or  groove,  and  they  all  touch  one  another.  They  may 
be  pulled  outwards  to  the  diftance  of  4  millemetres,  like  the 
ftops  of  an  organ.  Each  of  thefe  ftops  has  a  little  fpring  at 
top,  which  gives  it  an  eafy  and  fmooth  motion,  and  prevents 
it  from  dragging  with  it  any  of  its  neighbours.  Each  flop,  in 
the  infide  of  the  lock,  has  a  projedion  in  the  form  of  a  tooth. 

The  bolt  has,  on  its  fuperior  and  horizontal  face,  24  dove¬ 
tailed  grooves  with  dovetails,  each  of  which  receives  aregifler 
or  flop  of  the  fame  form,  having  a  tooth  at  top.  Thefe  Hops 
of  the  bolt  may  be  put  into  their  grooves  with  the  extremity 
having  the  tooth,  or  the  other  end,  jufl  at  pleafure.  The  bolt 
is  enclofed  in  a  box,  the  vifible  and  interior  face  of  which 
moves  in  a  groove,  in  order  to  take  out  and  replace  the  bolt  at 
pleafure. 

The  lock  is  thus  ufed.  If  it  is  to  be  opened,  the  exterior 
flops  forming  the  fecret  are  brought  forward,  then  the  25th  flop 
is  drawn,  and  this  renders  the  reft  of  the  flops  immoveable. 
After  having  returned  it,  it  is  turned  by  means  of  a  knob  or 
handle  which  it  carries,  and  the  bolt  is  thus  made  to  move. 

When  the  fecret  is  to  be  changed,  the  interior  regiflers  are 
to  be  placed  in  the  grooves  cut  in  the  bolt,  by  the  extremity 
which  has  no  tooth.  They  are  then  inverted  with  refped  to 
the  others,  and  their  teeth  become  in  a  line  with  thofe  of  the 

f  •  • 

exterior  flops. 

The  number  of  combinations  in  this  lock  is  equal  to  the 
eightieth  power  of  2,  nearly  17  million  :  It  is  convenient  for  a 
bureau,  but  the  workmanfhip  mull  be  exquifite:  Bcfides,  it 
is  not  convenient  for  a  door,  becaufe  flops  which  projed  feveral 
millimetres  may  be  eafily  damaged.  I  cannot  here  enlarge 
upon  the  other  imperfedions  which  it  prefents.  In  thisfyflem 

the 
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the  24-  fmall  fcrew-heads  might  be  fubftilutcd  for  (lie  flops,  Conftru&ionof 
which  would  not  then  require  ferrils.  This  arrangement  would  ceffible  only  to" 
DO t  be  preferable  to  the  other.  the  proprietor, 

2d,  Let  us  imagine  three  rings  lodged  one  within  the  other, 
and  forming  one  and  the  fame  plane  with  a  fourth  fixed  to  the 
door,  and  an  immoveable  circle  in  the  centre  ;  fuch  is  the  face 
of  the  lock.  The  three  intermediate  rings  turn  freely  and  fe- 
parately  by  means  of  a  button,  which  muft  be  made  to  corre- 
fpond  with  one  of  the  letters  of  the  alphabet  marked  on  the 
outer  circle  fixed  to  the  door.  Each  carries  interiorly  a  ferril 
capable  of  24  pofitions.  When  the  notches  of  the  three  ferrils 
are  difpofed  in  firaight  lines,  the  bolt  is  made  to  move  by  means 
of  a  knob  or  handle  in  the  middle  o  the  face. 

This  lock*  refembles  in  fome  .efpedts  the  firft  I  have  de~ 
fcribed.  In  this  the  ferrils  are  concentric  and  in  the  others' 
they  are  feparate.  It  has  an  agreeable  form,  and  would  be 
proper  for  a  fecretary,  and  its  execution  does  not  require  much 
precifion.  It  is  not  very  convenient  for  a  door,  becaufe  it  u 
likely  to  be  damaged. 

3d,  Let  us  imagine  five  fcrew-heads  on  the  face ;  let  each 
of  thefe  fcrews  carry  a  fmall  pinion  within,  which  moves  a 
notched  bar  or  rack.  This  rack  muft  have  ten  teeth,  one  of 
which  is  withdrawn,  in  order  to  leave  a  clear  way  or  fpacev 
The  fifth  fcrew  muft  move  a  fifth  rule  carrying  four  teeth,  and 
at  right  angles  to  the  other  four.  It  is  clear  that  this  laft  rule, 
which  I  1’uppofe  to  be  the  bolt,  can  never  move  except  when 
the  other  four  rules  are  in  a  convenient  pofition.  In  this  me¬ 
thod  the  lock  will  be  enormoufly  large  ;  and  it  willalfo  be  very 
difficult  to  prevent  this  fecret  from  being  difcovered  from 
without. 

4 tk,  If  toothed  wheels,  with  an  unequal  number  of  teeth 
all  taking;  in  one  another,  be  fubftituted  for  the  flat  wheels 
which  are  under  the  ferrils  in  the  fyftem  of  locks  with  fcrew- 
heads,  then,  if  one  fcrew-head  be  moved,  it  will  derange  all 
the  ferrils  at  once.  This  faves  time,  without  diminifliing  the 
number  of  combinations.  This  advantage  led  me  to  approve 
of  the  conflru<5tion  for  fome  time;  but  it  is  produdtive  of  fo 
many  ferious  inconveniences,  that  I  was  obliged  to  aban¬ 
don  it. 

*  I  have  feen  fome  at  Paris,  nearly  fimilar  to  this. 

It 
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Conihuction  of  It  would  be  fuperfluous  to  examine  a  greater  number  of 
tertlble  "  0 ’^ems*  ^  diall  conclude  by  one  general  obfervation. 

^tc  proprietor.  All  the  compound  locks  that  can  potlibly  be  made,  may  be 
divided  into  three  fpecies.  In  the  firlt,  ftraight  or  curve  lines 
are  made  to  move ;  in  the  fecond,  plain  or  curved  furfaces ; 
in  the  third,  folids.  It  is  obvious  that  one  folid  offers  as  many 
arrangements  or  combinations  as  three  lines  together,  and  one 
lurff.ee  as  many  as  two  lines. 

Thefe  lines,  furfaces,  and  folids,  form  interior  Hops  made 
to  receive  motions  (externally  produced)  in  a  ftraight  or  in  a 
curve  line. 

It  is  obvious  from  the  application  of  thefe  principles,  an 
almoft  infinite  variety  of  locks  may  be  conftru&ed.  I  (ball  not 
undertake  to  extend  the  variations,  but  thall  only  fay,  that  I 
think  I  am  convinced  that  the  belt  fyftem  is  that  of  moving 
the  circumferences  of  circles  internally  by  circular  motions 
produced  from  without, 

CONCLUSION. 

I  am  fenfible  that  what  I  have  faid  concerning  the  locks, 
which  I  confider  as  let's  perfe£t,  is  not  luflicient  to  direct  their 
conftru&ion ;  but  I  have  laid  enough  to  make  their  fyftem 
known  to  artifts,  and  to  deter  them  from  fruitlefs  experiments. 
It  muft  not  be  forgotten,  that  in  this  kind  of  machine  nothing 
good  or  ufeful  thall  be  done,  unlels  fimplicity,  convenience, 
folidity,  ecoi>omy,  and  facility  of  execution,  be  combined. 

It.  is  under  thefe  feveral  points  of  view  that  the  problem  of 
compound  locks,  which  may  be  worthy  of  the  attention  of 
artifts,  ought  to  be  confidered.  I  do  not  pretend  to  have  dit- 
covered  the  beft,  but  I  dare  atfert,  that  the  lock  which  I  have 
deferibed  approaches  to  near  to  perfection,  as  to  entitle  it  to 
the  fuperiority  over  the  common  locks  which  are  more  or  lefs 
ingenious  and  complicated,  and  even  to  place  it  among  the 
locks  of  combination,  as  one  of  the  moft  fimple  that  has  yet 
appeared,  or  that  I  know  of. 

Whether  I  thall  be  allowed  the  fmall  honour  of  having  in- 

© 

vented  this  arrangement,  or  the  merit  only  of  having  brought 
it  to  perfection,  is  not  to  me  a  matter  of  confequence.  I  thall 
be  fatisfied  if  I  have  atlifted  others  in  improving  this  fpecies  of 
machines,  the  utility  of  which  need  not  be  proved.  In  fa<ft, 

the  common  locks  which  arc  brought  to  the  greateft  nerfec- 
*  tion. 
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tion,  were  rendered  as  fure  and  inviolable,  as  they  are  at 
prefent  the  contrary,  they  would  Hill  have  this  inconvenience: 
they  are  liable  to  be  forced  by  introducing  fome  tool  or  inffru- 
ment ;  and  even  if  the  violator  thould  fail  in  his  attempt,  the 
proprietor  will  neverthelefs  be  reduced  to  the  necellity  of 
breaking  open  his  own  door  if  the  infide  of  the  lock  fhould  be 
ever  fo  little  deranged.  The  advantage  then  of  a  lock  which 
affords  no  entrance  to  a  key  is  obvious,  a  problem  which  I 
think  cannot  be  well  folved,  except  by  a  circular  motion. 
That  which  I  have  defcribed,  not  only  anfwers  all  the  condi¬ 
tions  of  the  theory,  but  has  ftood  the  tefl  of  experience.  The 
greateft  obflacle  to  the  propagation  of  locks  of  combination, 
proceeds  from  the  prejudices  of  habit.  Hill  more  than  from 
their  want  of  fimplicity  :  and  it  is  well  known  that  this  is  the 
fate  of  all  truths  *. 


X. 

J)efcription  of  Dr .  Young’s  Apparatus  for  exhibiting  the  Co¬ 
lours  of  thin  Plates,  by  means  of  the  Solar  Microjcope.  From 
the  Journals  of  the  Royal  Inflitution,  I.  241. 

The  colours  of  thin  plates  were  obferved  by  Boyle  and  The  colours  of 
Hooke,  and  more  accurately  analyfed  by  Newton  :  but  little  ^ee^litde  exa^ 
or  nothing  was  added  to  the  account  that  Newton  gaveofmined,  and  ne- 
them,  until  fome  attempts  were  lately  made  to  explain  them,  yer  publicly  ex- 

11*11  i/*  •  i  i  •  i  **1  bibitcd# 

and  to  build  at  the  lame  time  on  the  explanation,  the  principal 
arguments  in  favour  of  a  new  fyflem  of  light  and  colours.  The 
phenomena  themfelves  were  very  little  known,  except  from 
Newton's  defeription  ;  it  had  happened  but  to  few  to  obferve 
them  :  and  they  had  never  been  made  confpicuous  to  a  public 
audience  in  a  form  equally  beautiful  and  interefting. 

It  appeared,  however,  that  there  would  be  little  difficulty  New  attempt  to 
in  applying  the  apparatus  for  reprefenting  opaque  objedts  in  ^ 

the  folar  microfcope,  to  the  exhibition  of  thefe  colours  on  a  cop(% 
large  fcale :  but  feveral  precautions  were  neceffary,  in  order 
to  obtain  the  moft  advantageous  reprefe. station ;  and,  thefe 
precautions  having  been  completely  fuccefsful,  it  may  be  of 
fome  utility  to  give  a  detached  account  of  them. 

*  In  the  former  Paper  for  Requier  read  Reignier,  and  in  the 
note  on  p.  217,  forBraviali  read  Bramah. 
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Methods  of  pro*  The  coloursof  thin  fubftances  muft  often  have  been  feen  in 
^ fc  '  u  c°*  babbles  of  water  or  of  other  fluids,  and  in  the  film  produced 
by  a  drop  of  oil  fpreading  on  water ;  they  were  more  particu¬ 
larly  obferved  in  the  plates  of  talc,  or  of  felenite,  into  which 
thofe  fubflances  readily  divide.  Sir  Ifaac  Newton  made  his 
experiments  principally  on  the  colours  of  foap  bubbles,  and  dn 
thofe  which  are  produced  bv  the  contadt  of  two  lenfes.  For 
infpedting  the  colours  of  foapy  water,  the  moft  convenient 
method  is  that  of  Mr.  Jordan.  He  dips  a  wine  glafs  into  a 
weak  folution  of  foap,  and  then  holds  it  in  a  horizontal  peti¬ 
tion  againft  an  upright  fubflance,  for  example,  a  window 
fhiltter  ;  the  film  covering  the  glafs  being  in  a  vertical  pofl- 
tion,  the  gravity  of  the  fluid  tends  to  make  it  thicker  at  the 
lower  part,  and  it  becomes  every  where  gradually  thinner  and 
thinner,  till  at  length  it  burfls  at  the  uppermoft  point.  The 
colours  aflume,  in  this  cafe,  the  form  of  horizontal  flripes, 
fimilar  to  the  rings  which  are  to  be  more  particularly  de¬ 
scribed. 

The  colours  It  has  been  obferved  by  Newton,  that  the  colours  thus  re * 

fiom  a  denfe  from  a  plate  of  a  denfer  medium,  are  more  vivid  than 

plate  are  more  r  ... 

vivid  than  thofe  when  a  plate  of  a  rarer  medium  is  interpofed  between  two 
irrom  a  rare  onej  c]enfer  mediums.  But  the  caufe  of  this  apparent  difference  is 

fcecaufe  the  lat-  .  rf 

ter  are  diluted  by  probably,  the  quantity  of  foreign  light  that  is  generally  prelent 

the  iiglv:  re-  jn  the  experiment,  refledled  as  well  from  the  upper  furface  of 
flebbed  from  the  1  rr 

confining  me¬ 
dia  ms. 
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the  fuperior  medium  as  from  the  lower  furface  of  the  inferior, 
both  thefe  furfaces  being  often  nearly  parallel  to  the  furfaces 
in  confab.  It  becomes  therefore  dcfirable  to  remove  this  fo¬ 
reign  light :  this  may  be  done  effectually,  by  employing  one 
glafs  in  the  form  of  a  prifm,  and  coating  the  lower  furface  of 
the  other  with  black  fealing  wax  :  the  light  reflected  by  the 
oblique  furface  of  the  fir  ft,  is  thus  thrown  into  another  direc¬ 
tion  ;  and  the  reflection  of  the  inferior  furface  of  the  fecond,  is 
either  deltroyed  or  rendered  imperceptible.  And,  with  thefe 
precautions,  the  rings  of  colours  produced  in  the  refledted 
light,  may  be  rendered  a  very  beautiful  objedt  by  means  of  the 
folar  mierofeope. 

The  molt  perfects  plane  glafles  are  thofe  which  are  ufed  for 
Hadley’s  quadrants :  one  of  thefe  may  be  ground  in  the  di- 
Jowerfui  fjce  of  rediion  of  the.  diagonal  of  its  tranfverfe  fection,  foas  to  make  g 
the  jens  coated  thin  wedge  or  prifm;  and  the  furface  of  the  lens  employed 
rrmft  be  a  portion  of  a  fphere  of  from  five  (o  ten  feet  radius. 

The 


The  ydane  glafs 
5 s  made  prilYna- 
tic,  and  the 
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The  two  glalfes  rand  be  retained  in  their  pofition  by  means  of 
three  fcrews ;  for,  as  foon  as  the  preftiire  is  removed,  they 
repel  each  other  with  confiderable  force  ;  and,  for  this  reafon', 
neither  of  them  ought  to  be  very  thin,  othervvile  they  will 
■bend  before  they  are  fufficiently  near. 

For  adjufting  the  glaffes  to  the  microfcope,  it  is  convenient  This  apparatus 
to  fix  them  in  a  cylinder  of  fufheient  (ize  to  project  beyond  the  ™ay.ke  ia 
glades  and  their  ferevvs,  in  order  that  they  may  be  readily  crofeope.  * 
turned  fo  as  to  refied  the  light  coming  from  the  fpeculum  into 
the  direction  of  the  axis  of  the  microfcope  :  it  is  obvious  that, 
in  this  cafe,  they  muft  be  fomewhat  inclined  to  the  light,  fo 
that  the  focus  of  the  whole  image  will  never  be  equally  per¬ 
fect  ;  and,  inftead  of  being  circular,  like  the  rings  themfelves, 
their  images  on  the  fereen  will  be  oval.  In  this  manner,  eight  The  efFed 
or  ten  alternations  of  colours  may  eafily  be  cbferved  ;  but  their 
order  and  fequence  is  too  complicated  to  be  eafily  understood  : 
for  they  are  really  compofed  of  an  infinite  number  of  fer ies  of 
rings  of  different  magnitude,  each  feries  being  formed  by  each 
of  the  gradations  of  light  in  the  prifmatic  fpedrum,  which, 
near  the  centre,  are  fufficiently  feparate  to  form  di ft i net  ap¬ 
pearances,  either  alone  or  in  combination  ;  but,  after  eight  or 
ten  alternations,  are  loft  in  the  common  effed  of  white  light. 

For,  when  the  glaftes  are  illuminated  by  homogeneous  light 
only,  feparated  from  the  reft  by  the  refradion  of  a  prifm,  or 
athervvife,  the  rings  of  each  colour  occupy,  together  with  the 
dark  fpaces,  the  whole  vifible  furface,  their  number  being 
only  limited  by  the  power  of  the  eye  in  perceiving  objeds  fo 
minute  as  the  external  ones  become,  in  confequence  of  the 
rapid  incrcafe  of  the  thicknefs  of  the  plate  of  air  near  the  edges 
of  the  curved  furface.  This  eircumftanee  being  once  under-  and  dill  more 
flood,  it  is  alfo  capable  of  being  illuftrated  in  a  manner  ftill  e^^ntly  by  a 
more  elegant,  by  placing  a  prifm  a  few  feet  from  the  microf¬ 
cope,  leaving  only  a  narrow  line  of  its  furface  expofed  to  the 
incident  rays,  and  then  throwing  the  rings  of  colours  on  it,  in 
fuch  a  diredion  that  this  line  diail  pais  through  their  Centre. 

Care  being  taken  to  exclude  from  the  prifmatic  fpedrum  thus 
formed  all  extraneous  light,  it  exhibits  a  moft  interefting  ana*. 

Jyfis  of  thefe  colours;  for  the  line  confifts  of  portions  ot  the  Interefting  ef- 
rings  of  all  poftible  gradations  of  colour,  each  forming  a  broken  J  '  ‘ 
line,  but  not  of  the  fame  dimenlions ;  and,  by  the  prifmalio 
refradion,  all  thefe  broken  lines  are  feparated  and  placed  pa¬ 
rallel 
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rallel  to  each  other,  on  account  of  the  different  refrangibility 
of  the  light  of  which  they  con  lift.  Thus  the  broken  line  o^ 
the  extreme  red,  which  contiftsof  thelongeft  portions,  is  leaft: 
refradled  :  the  other  reds  follow,  and  are  placed  in  contadt 
with  the  firft,  and  with  each  other,  but  on  account  of  the 
different  magnitude  of  the  portions,  fomewhat  obliquely.  The 
dark  fpaces  alio  are  in  contadt,  and  form  a  feparation  between 
each  portion  of  light.  In  the  fame  manner,  the  green  follows 
the  red,  with  little  or  no  vifible  yellow.  The  blue  and  violet 
are  fomewhat  mixed :  for  thefe  two  colours  are  much  lels 
widely  feparated  by  thin  plates  than  by  the  prifm  :  for  this  rea- 
fon,  each  portion  of  light  formed  by  the  contiguous  lines  of 
the  different  colours  is  bounded  not  by  ftraight  but  by  curved 
lines. 

It  is  evident  that,  by  drawing  a  line  acrofs  this  compound 
fpedtrum  at  any  part,  we  may  learn  the  component  parts  of 
the  light conftituting  the  rings  at  that  part;  for  the  prifm  only 
fpreads  the  colours  in  a  direction  tranfverfe  to  this  fpedtrum  : 
and  it  may  be  obferved,  that  after  the  eighth  or  tenth  alterna¬ 
tion,  the  light  tranf’mitted  at  each  point  is  fo  mixed,  that  we 
may  eafily  underftand  how  it  appears  white. 

The  colours  of  thin  plates,  as  feen  by  tranlmiflion,  are  alfo 
eafily  exhibited  in  the  folar  microfcope ;  but,  ftnee  it  is  ut¬ 
terly  impoflible  to  exclude  the  very  great  proportion  of  the 
light  which  is  not  concerned  in  their  formation,  they  never 
appear  fo  brilliant  as  the  colours  feen  by  reflection. 

Y. 


XI. 

Extracl  of  a  Letter  from  R.  Chenevix,  Efq.  on  the  Magnetic 

Property  of  Nickel. 

1  AM  afraid  that  1  was  too  hafty  in  denying  the  magnetic 
property  of  nickel.  The  fact  is,  I  had  obtained  both  it  and 
cobalt  in  that  ftate.  But  in  profeeuting  a  feries  of  experi¬ 
ments  upon  thefe  metals,  I  perceived  the  real  caufe  why  fe- 
veral  fragments  which  I  had  obtained  did  not  exert  any  in¬ 
fluence  upon  the  magnet.  I  took  a  piece  of  nickel  which  was 
not  attractable,  and  which  exhaled  arfcnical  vapours  when 
4  heated 
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heated  by  the  blow  pipe,  and  diffolved  it  in  nitric  acid.  I  Examination  of 

boiled  the  folution  until  the  whole  of  the  metal  was  converted  a  n°t  ™aS- 

into  arfeniate  of  nickel ;  I  then  dropped  in  a  fufficient  quan-  tion  in  nitric 

tity  of  nitrate  of  lead,  and  evaporated  the  liquor  at  a  very  a<rld  ’  » 

ti  .  1  1  j-  nitrate  of  lead 

gentle  heat,  but  not  quite  to  drynels.  Alcohol  poured  into  added  j  evapor, 

this  folution  precipitated  every  fait  but  the  nitrate  of  nickel,  neaily  to  dry - 
which  had  been  formed  by  the  double  decompofition  of  the  acldejj  which 
arfeniate  of  nickel  and  the  nitrate  of  lead.  This  is  the  me-  diffolved  nitrate 
thod  which  I  ufed  in  the  analyfis  of  the  arfeniated  copper  ores  nickcl  onl^  5 
of  Cornwall ;  and  the  proportion  of  arfenic  acid,  contained  in 
arfeniate  of  lead,  was  the  ftandard  to  which  I  referred  thofe 
ores  to  afccrtain  their  relative  proportions.  Thefe  experi¬ 
ments  were  publilhed  in  the  Philofophical  Tran  factions  for 
1801. 

After  the  preceding  operations,  I  evaporated  the  alcohol  of  evap.  of  the  al- 

the  folution  of  nitrate  of  nickel,  rediffolved  the  metallic  fait  in  5oho1 5  loIutJon 

in  water  j  pre- 

water,  and  decompofed  it  by  potafli.  The  oxide,  well  walked  cip.  by  potafhj 
and  dried,  was  reduced  in  a  Heffian  crucible,  lined  with  lamp  reduction 

iii  i  •  i  n  •  -r'r  in  •  r  charcoal?  It  was 

black;  and  in  that  ltate  it  manitetted  ltrong  magnetic  proper- jirongly magnetic, 
ties.  None  of  the  procelfes  of  the  reagents  I  had  ufed  could  Arlenic  being 
have  communicated  iron  to  the  nickel.  I  then  allayed  this  th^mag^dc^^ 
fame  nickel  with  a  frnall  proportion  cff  arfenic  in  a  fimilar  cru-  property, 
cible,  and  found  that  it  had  loft  its  magnetic  property.  A  frnall  a  little  iron  did 
portion  of  iron  added  to  the  mafs  did  not  render  it  attractable.  not  rev*ve  *c* 
From  thefe  experiments,  often  repeated,  I  believe  that  arfenic 
has  the  power  of  concealing  the  magnetic  property  of  nickel. 

Cobalt  appears  to  be  in  the  fame  cafe.  I  was  therefore  mif- 
taken  when  I  announced,  that  thofe  metals  were  not  in  them' 
l'elves  magnetic. 


XII.  On 
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XII. 

On  the  unexpeSied  Production  of  Sulphate  of  Magncfa.  By 

J.  Bostock,  M.  D. 


To  Mr.  NICHOLSON. 


S  I  R, 


.  Liverpool,  Nov.  1 8,  I S02. 

.[  FEEL  fomewhat  doubtful  whether  the  fubjeCt  of  the  fol¬ 
lowing  communication  may  appear  to  you  fufhciently  intercft- 
ing,  or  the  experiments  detailed  with  a  fufbcient  degree  of  ac¬ 
curacy,  to  entitle  it  to  a  place  in  your  Journal.  I  have  how¬ 
ever  lent  it  for  your  infpedtion  ;  if  you  think  it  of  any  value, 

.  it  is  completely  at  your  fervice. 

I  remain, 

your’s,  &c. 

JOHN  BOSTOCK. 

Copious  faline  ABOUT  two  years  ago,  a  houfe  was  erefted  in  the  neigh- 

efflorcfcence  on  ^ourhoocj  0f  this  town  by  Tho.  Earle,  Efq.  upon  his  eftate  of 

the  inner  lur-  J  11 

face  of  a  brick  Brook  Farm.  The  walls,  which  were  chiefly  conftru6ted  of 

*****  Bone,  were  lined  with  bucks,  formed  of  clay  procured  from 

the  foundation.  Some  months  after  the  erection  of  the  build¬ 
ing,  a  large  part  of  the  bricks  were  covered  with  an  extremely 
copious,  faline  efflorelcence.  Mr.  Earle  felt  anxious  left  this 
peculiar  fubftance  fhoufd  prove  injurious  to  the  plaifter,  with 
which  it  was  propofed  to  cover  the  walls,  and  was  defirous 
to  be  informed  refpccting  its  nature.  With  this  intention,  the 
following  experiments  were  performed. 

Analytic  experi-  The  fait  was  diflolved  in  water,  filtered,  and  gently  evapo- 

ments :  to  deter-  ratecj  .  jt  crvftallized  with  difficulty,  and  the  cryftals  were  too 
inine  its  nature.  ^  J  r  J  r  ,  . 

'indeterminate  to  alcertain  precilely  their  figure.  I  he  lalt  thus 

purified  had  a  bitter,  acrid  tafte ;  it  neither  efflorefeed  nor 

deliquefeed  after  being  expofed  for  feveral  months  to  the  at- 

mofphere.  It  was  very  foluble  in  water  ;  100  grains  of  water 

at  the  temperature  of  55°,  diflolved  nearly  50  grains  of  the 

fait ;  and  the  fame  weight  of  water  at  the  boiling  heat,  dif- 

folved  nearly  three  times  that  quantity. 


I.  To 
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1.  To  a  dram  of  the  aqueous  folution,  20  quarts  of  folution 
of  the  muriate  of  barites  were  added,  and  a  copious,  denfe, 
white  precipitate  was  inftantly  produced. 

2.  Equal  parts  of  the  aqueous  folution  and  lime  water, 
when  added  together,  formed  a  cloud  which  gradually  fub- 
fided. 

.  3.  Twenty  drops  of  pure  potafli  were  added  to  a  dram  of 
the  folution,  and  a  copious  precipitate  was  inftantly  produced. 

4.  To  a  dram  of  the  folution  were  added  two  drams  of  a 
folution  of  the  carbonate  of  potath,  a  flocculent  precipitate 
was  immediately  produced. 

5.  A  very  copious  precipitate  was  produced,  when  twenty 
drops  of  pure  ammonia  were  added  to  a  dram  of  the  folution, 

6.  The  oxalic  acid  produced  no  at  ion  when  added  to  the 
folution. 

7.  Ten  drops  of  the  nitrate  of  ftlver  being  added  to  the 
aqueous  folution,  produced  fcarcely  any  effet ;  a  flight  milki- 
nefs  only  was  perceptible  in  the  fluid. 

From  thefe  experiments  the  nature  of  the  fait  is  fufficiently  It  was  fulphate 
evident ;  the  action  of  the  muriate  of  barites  proves  it  to  be  a  ^  magnefia. 
fulphate,  and  the  experiments  with  lime  water  and  the  alca- 
lis,  (hew  that  the  fulphuric  acid  is  united  to  magnefla.  From 
the  6th  experiment  we  find  that  it  contains  no  lime,  and  from 
the  7th,  that  it  contains  only  a  very  minute  portion  of  muriatic 
acid.  It  appears  therefore  to  be  the  fulphate  of  magnefla,  or 
Epfom  fait,  in  almoft  a  perfetly  pure  ftate.  The  fulphate  of 
magnefla,  which  is  ufually  met  with  in  commerce,  contains  a 
confiderable  proportion  of  muriatic  acid  ;  this  is  proved  by  the 
very  copious  precipitate  which  it  will  be  found  to  yield  upon  « 
the  addition  of  the  nitrate  of  filver.  To  the  muriatic  acid 
which  it  contains,  Bergmann  afcribes  the  tendency  which  th§ 
common  fulphate  of  magnefla  poflefles,  of  attracting  moifture 
from  the  atmofphere. 

The  refult  of  thefe  experiments  were  not  what  I  expected  ; 

I  imagined  that  the  efflorefcences  which  we  occafionally  ob- 
ferved  on  walls,  were  compofed  for  the  moft  part  of  the  nitrate 
of  potafh.  The  purity  of  the  fait  was  alfo  a  circumftance 
which  appeared  curious,  as  being  contrary  to  the  ftate  in 
which  we  ufually  find  it.  The  moft  Angular  circumftance, 
however,  was  its  appearing  at  all  in  that  fttuation. 

Vol,  ill. — December,  1802.  U 
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The  fait  was  not 
found  in  the 
cl  jy  of  the 
bricks. 


Conjecture. 


This  incident 
did  not  injure 
the  plaiftcr. 


Upon  an  examination  both  of  the  water  and  the  clay,  With 
which  the  bricks  were  made,  there  are  but  faint  indications  oi 
the  exigence  of  this  fait,  at  the  fame  time  that  the  prefence  of 
the  muriatic  acid  is  very  perceptible.  Is  it  poflible  that  the 
muriatic  acid  may  have  been  diilipated  during  the  burning  of 
the  bricks,  and  the  fulphuric  generated  by  the  union  of  oxigen 
with  fome  fulphureous  matter  exilling  in  the  coals  ?  I  fear  this 
conjecture  will  be  thought  extravagant,  but  at  prefent  I  fee 
none  which  is  more  probable. 

It  is  neceflary  to  add,  that  no  injury  to  the  plaifter  appears 
to  have  ariten  from  the  pretence  of  this  fulphate  of  magnefia. 


XIII. 

Abftract  of  a  Memoir  on  the  Den.  By  C it.  Benedict 

PltEVOsT  *. 

Well  known  It  is  known  that  a  glafs  veflel  is  fometimes  covered  with 
faUs  more^plen-  dew  in  the  midft  of  a  veflel  of  filver,  which  at  the  fame  time 
ti fully,  or  inpre-  remains  dry  ;  and  that  mercury  in  a  china  veflel  is  not  lovv- 

and  noVoTme-8  ere^  dew,  though  the  edges  of  the  veflel  are  very  wet; 

tals.  and  it  is  very  generally  concluded  from  various  experiments 

of  this  kind,  that  glafs  is  a  fubftance  upon  which  the  dew  is 
mofl  plentifully  depofited,  while  it  is  not  at  all  precipitated 
on  metals. 

Repetition  of  Cl  it.  Prevotl  was  curious  to  repeat  thefe  experiments,  which 

the  experiments.  d;J  nQ(  feem  to 

him  to  have  been  made  with  lufficient  care,  in 
order  to  determine  to  what  degree  of  precifion  it  might  be  al¬ 
lowable  to  fupport  the  ufual  conclulion.  In  this  repetition  he 
obferves  fome  very  lingular  facts,  of  which  we  fliall  proceed 
to  give  the  general  rcfults. 

Difcs  of  metal  l.  Difcs  of  tinfoil,  of  gold,  of  filver,  of  copper,  Szc.  being 

•ften  changed'  aPP.dcd  or  ttuck  to  plates  of  glafs,  and  expofed  to  the  dew, 
with  dew;  tho’  were  often  found  to  be  no  lefs  charged  with  dew  than  the 
more  frequently  cr|afs  itfelf  on  which  they  were  placed;  though  it  more  com- 

the  slats  wet.  monly  happens  that  they  remained  dry,  while  the  glafs  was 
very  wet. 

J 

*  Read  to  the  Society  of  Sciences  and  Arts  of  the  Department  of 
Lot,  fitting  at  Montanban,  Tranlhted  from  the  Annales  de 
Chimie,  XLIV. 


2.  In 
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2.  In  this  cafe  the  preferving  property  of  the  metal  frc-  The  metal  is  ntft 
quently  extends  to  a  confiderable  didance  round,  fo  that  ip  causes' a  dry* 
the  midft  of  the  humidity,  there  is  conftituted  a  zone  perfeftly  place  round  it. 
dry  and  almod  always  well  terminated.  But  what  is  very 
remarkable  is,  that  when  the  glafs  is  moidcned  underneath, 

the  place  anfwering  to  the  metal  remains  dry;  fo  that  the  and  even  on  the 
influence  of  the  metal  a<5ts  through  the  glafs  of  feveral  milli-^^^i^f^06 
metres  (or  twentieths  of  an  inch)  in  thicknefs.  And  we  fhall 
foon  fee  that  it  extends  much  farLher. 

3.  The  metal  does  not  in  this  cafe  a£t  as  a  (belter  or  de-  An  aid  tional 

fence,  for  if  the  furface  be  covered  with  glafs  nothing  par  tic  u  -  not^pro^u  ce°thc 
lar  happens.  eft'edt  of  the 

4.  Having  paded  [colic)  againd  the  upper  part  of  a  pane  ^metallic  plate 

glafs  in  a  window  expofed  to  the  north,  and  on  the  inner  fur-  being  parted  on 

face  a  metallic  re6tangle ;  and  on  the  lower  part  of  the  fame'th.e  Pane  a 

11  r  ■  1  ^  1  1  ,  ,  r  ,  ,  window  within  ; 

pane  externally  a  limilar  rectangle,  the  author  oblerved,  that  ancj  another  on  a 

when  the  moidure  was  condenfed  on  the  inner  furface,  as  dl.^crent:  Part.^ 

often  happens  in  winter,  the  inner  metal  fo  far  from  remaining  tu;e  condenfed 

dry,  was  more  moidcned  than  the  glafs,  while  the  furface  within  fell  molt 

correfponding  with  the  external  metal  was  perfedtly  dry,  as °^etaj“ andnone 

well  as  a  lquare  of  feveral  lines  round  about.  It  was  however  on  the  furface 

remarked,  that  the  humidity  in  the  fquare  approached  much  ^r^t^ing  t0 

nearer  the  corners  of  the  metal  than  in  the  middle  of  the  fides 

of  the  rectangle. 

3.  In  the  fame  arrangement  if  the  humidity  was  depofited  on  and  moifture 
the  outfide  (by  cooling)  the  external  metal  remained  dry,  and 
the  place  correfponding  with  the  internal  metal  was  on  the  oppofite  the  in¬ 
contrary  rather  wetter  than  the  red  of  the  glafs.  ternal  metal, 

J  .  .  ...  .  and  none  on  the 

4-.  When  the  humidity  was  formed  both  within  and  v^ithout,  outer  metal} 

no  moidure  was  depofited  either  upon  the  external  metal,  or,1 moifture  0I} 

r  .  .  ...  both  fides  did  not 

its  correlpondent  place  within.  xvet  the  external 

7.  When  a  fmaller  redtangle  was  paded  on  the  outer  fur-  mctal}  or  its 

face  in  the  middle  of  the  place  correfponding  with  the  inte-  Admail  external 

rior  redtangle,  and  humidity  was  depofited  internally,  the  in- metal  on  the 

terior  rectangle  was  not  entirely  wetted  as  it  would  elfe  have  ^ 

J  lurrace  oppofite 

been,  but  the  place  correfponding  with  the  fmall  externa!  the  internal  me- 

redtangle  remained  dry.  Produc^d 

°  J  ^  drynefs  on  the 

8.  If  upon  the  fmall  external  rectangle  a  dife  of  glafs  be  oppof.  metal. 

applied,  a  round  wet  fpot  is  formed  within  in  the  middle  of  ^ ^xnaJ1  cxter^ 

the  dry  place  of  which  we  havejud  fpoken,  correfponding  to  middle  of  the 

the  place  occupied  externally  by  the  glafs.  external  metal, 

1  '  produced  wetnefa 


U  2 


9.  If 


within. 
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oqo 


If  the  whole  ex 
ternal  metal  be 
covered  with 
glafs,  its  eftcdt 
ceales. 


fedt. 

Another  glafs 
deftroya  it. 

Another  metal 
revives  it,  &c. 


This  alternation 
is  limited. 


9.  li  lliftead  of  Ibis  lad  mentioned  fmall  dilc,  a  glafs  of  the 
fame  iize  as  the  external  metallic  dife  be  applied  fo  as  exactly 
to  cover  this  lad:,  the  humidity  is  difeovered  over  the  whole 
of  the  interior  rectangle  in  the  fame  manner  as  if  the  glafs  were 
bare  on  the  outfide. 

Metal  upon  this  a.  If  upon  the  rectangle  of  glafs  there  be  applied  another 
rctives^t’le  cf-  roetallie  rectangle,  no  humidity  is  again  produced  on  the  cor- 
relponding  interior  furface,  though  it  continues  to  be  formed 
on  the  lame  tide  on  the  red  of  the  metal  and  glafs. 

b.  But  the  humidity  is  again  condenfed,  if  on  the  lad  ex¬ 
ternal  metallic  rectangle  there  be  applied  a  rectangle  of  glals. 

cv  And  this  again  di (appears,  or  ceafes  to  be  produced,  by 
the  application  of  a  third  metallic  leaf. 

d.  A  third  rectangle  of  glafs  caufes  it  again  to  appear. 

c,  fy  g,  &c.  &c.  &c. 

Neverthelefs  there  is  a  term  at  which  the  phenomenon  be¬ 
comes  irregular;  and  this  is  when  the  whole  thieknefs  of  the 
metallic  bafes  and  plates  of  glafs  amounts  to  16  or  20  millime¬ 
tres  (three  quarters  of  an  inch). 

10.  Though  the  above  phenomena  clearly  provo.  that  the 
metal  does  not  aft  as  a  defence  or  cover  in  the  production  of 
thefc  efforts,  the  author  proves  it  dill  more  drongly  in  the  fol¬ 
lowing  manner. 

He  applies  to  a  pane  of  glafs  gilt  papers  of  the  fame  fize  and 
figure,  fome  by  their  metallic  faces,  and  others  by  the  fur  faces 
which  arc  uncovered,  all  the  olher  circumdances  being  the 
lame.  Thofe  papers  only  of  which  the  metallic  furfaces  were 
expofed  to  die  air  produced  the  effects  of  metals,  and  the 
others  produced  no  effedt.  This  experiment  repeated  with 
pieces  of  glafs  coated  with  tin  foil  indead  of  gilt  paper,  pro¬ 
duced  the  fame  refults, 

jnftde  metal  at  a  11.  If  in  the  indde  of  a  chamber,  and  parallel  to  one  of  the 

dutance  from  the  paI)CS  Gf  glafs  in  a  window,  there  be  placed  a  dife  of  metal  of 
glafs  caufes  con-  *  °  .  ...  .  .  .  . 

dentation  on  the^xor  leven  centimetres  m  diameter  (two  inches  and  a  quarter) 

glafs,  and  not  ia  that  it  iha.ll  be  fupported  only  by  the  middle,  and  the  face 

flia.Il  be  only  a  few  millimetres  (or  twenty-fifths  of  an  inch) 

diftant  from  the  glafs,  when  the  humidity  comes  on  within 

there  is  none  depodted  on  the  dife,  unlefs  it  be  extremely 

near,  but  on  the  oppodte  glafs  it  is  depodted  in  much  greater 

quantity  than  any  where  elfc. 


Gilt  paper  ope¬ 
rates  like  a  me 
tal  if  the  gold 
lie  outfide ; 
tcherwil'e  not. 


12.  if 
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12.  If  inftead  of  this  (life  of  metal  a  (life  of  glafs  be  fubfti-  Glafs  inftead  of 
tilted,  the  humidity  is  not  accumulated  oppofite  this  (life  any  has  no 
more  than  on  the  reft  of  the  glafs. 

13.  The  inverfe  phenomenon  takes  place  on  the  outer  fur-  Outfidc,  the  re¬ 
face  under  like  circumftances.  verfe. 

14.  If  the  metallic  dilc  (of  feclion  II.)  be  varnifhed  on  the  Varnith  on  the 

fide  which  faces  the  interior  of  the  chamber,  the  phenomenon  ?cc 

1  from  the  glafs 

takes  place  in  the  fame  manner.  has  no  eft'ett 

15.  If  the  tide  next  the  window  be  varnifhed,  or  if  both  on  the  fide  next 

Tides  be  varnifhed,  the  phenomenon  does  not  take  place.  *he  gla!s» 

.  .  ....  .  .  .  .  ftroys  the  efteft. 

16.  J  hele  properties  of  the  metals  belong  alio  to  other  Other  plates  as 

condu6tors  of  eledtricity,  but  with  fome  modifications  accord-  we^  as  metals^ 
ing  to  their  nature. 

17.  If  a  plate  of  metal  be  fubftituted  inftead  of  a  fquare  of  Metal  plate  In- 

glafs,  humidity  is  fometimes  produced,  but  always  much  lefs  the  ^anc 

than  upon  glafs. 

1  8.  If  this  plate  of  metal  be  thin  and  flat,  and  a  dife  of  glafs  Pane  of  glafs  on 
be  faftened  to  it,  the  humidity  is  produced  in  preference,  or  a  Plate  metal, 
more  abundantly  on  the  correfponding  interior  furface. 

J  9.  All  thefe  phenomena  take  place  in  the  fame  manner,  or  The  fame  phe- 
nearly  fo,  when  panes  of  glafs  fitted  up  with  the  metallic  difes,  nomen.a  in 
or  apparatus  before  deferjbed,  are  fupported  upon  fhort  pegs  the  ground  re¬ 
in  the  middle  of  a  field  where  the  grafs  has  been  mowed  and  Pj^nts  the  ^ 
clipped  ;  in  thefe  circumftances  the  upper  furface  of  the  glafs  the  upyer  fpace 
r.prefents  the  outfidc,  and  the  lower  the  infide  of  the  chamber.  tke  outer  air, 

20.  The  interior  humidity  may  be  qxcited  provided  the  Artificial  pro- 

weather  be  rather  cold,  by  means  of  a  ftove,  or  by  fprinkling  ^u<^ionot  dew 

J  .  m  a  chamjbcr } 

water  on  a  red  hot  body  ;  and  in  the  country  during  dry  wea-  an(i  u 

thcr,  the  fpace  on  which  the  glalfes  are  to  be  expofed  may  be  doors. 

Tightly  watered  after  lun-fet. 

21.  If  different  liquids  fuch  as  water,  mercury,  alcohol.  Other  bodies 
oils,  acids,  & c  or  even  fmall  leaden  fliot  be  put  into  glafs  different  horn 
veftels  equal  and  alike  in  all  refpe&s  to  the  half,  or  two  thirds 

of  their  height,  and  they  be  expofed  to  the  dew  out  of  a  win¬ 
dow,  the  humidity  will  not  be  depofited  on  the  lower  part  of 
the  veflel,  but  only  above  the  level  of  the  fubftances  contained, 
and  at  a  diftance  which  varies  according  to  the  nature  of  thefe 
fubftances,  being  greater  for  mercury  than  for  water,  greater 
for  water  than  for  oil,  &c. 

22.  In  all  thefe  phenomena  when  the  humidity  is  too  abun-  The  humidity 
dant,  the  refults’become  confufed’and  uncertain. 


2 


23.  The 


mult  be  mode¬ 
rate. 
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Difficult  to  Ihrw 
whether  the  me¬ 
tals  differ. 


Differences  of1 
temperature  on 
the  two  Tides. 


farther  re- 
fearches. 


General  ffate- 
ment  of  the 
fails. 

Armo'ir  of  me¬ 
tal  on  the  warm 
face  condenfes 
moifture  whe¬ 
ther  without  or 
within ; 


23.  The  author  made  feveral  experiments  to  afeertain  whe¬ 
ther  fome  of  the  metals  might  not  be  better  adapted  to  the 
production  of  thefe  phenomena  than  others.  Having,  for 
example,  expofed  to  the  dew  plates  of  copper  gilt  and  filvered, 
and  plates  of  filver  gilt  only  on  the  half  of  one  of  their  faces, 
he  obferved  nothing  decifive.  It  onlv  appeared  to  him,  that 
in  general  the  drops  were  formed  larger  on  the  white  metals. 
But  thefe  comparative  experiments  are  difficult  to  make  on 
account  of  the  readinefs  with  which  moft  of  the  metals  become 
oxided  in  moifi  air;  which  then  gives  more  or  lefs  of  the  pro¬ 
perty  of  glafs. 

2  k  In  making  thefe  obfervations  Cit.  Prevofi  almoft  al¬ 
ways  kept  account  of  the  changes  produced  in  the  tempera¬ 
ture,  or  the  difference  between  the  internal  and  external  tem¬ 
perature.  He  endeavoured  to  procure  thermometers  with 
fiat  bulbs,  fufficiently  fenfible  to  point  out  the  difference  of 
temperature  of  the  two  fides  of  the  glafs  at  the  fame  infianf, 
which  he  thinks  would  have  afforded  inftrudive  refults ;  but  he 
has  not  yet  fucceeded.  He  only  remarks  that  it  is  not  necef- 
fary  that  the  external  temperature  fhould,  as  is  commonly 
thought,  be  more  elevated  than  the  internal,  in  order  that  hu¬ 
midity  fhould  be  formed  on  the  outfide  of  the  glafs,  but  that 
the  contrary  often  happens. 

25.  Thefe  refearches  may  be  carried  farther,  for  example, 
by  making  fimilar  experiments  in  vacuo,  or  in  other  gafes  as 
well  as  air,  and  by  employing  other  liquids  inftead  of  water. 

26.  In  order  to  reduce  the  principal  facts  contained  in  his 
memoir  to  a  fmall  number  of  propofitions,  Cit.  Prevofi  gives 
the  name  of  the  armour  of  contact  to  a  metallic  leaf  applied  or 
glued  againft  the  glafs,  and  armour  of  difiance  to  that  which 
is  fome  millimetres  off  from  it.  This  being  premifed,  the  fol¬ 
lowing  are  the  general  fads : 

J.  When  a  partition  or  frame  of  glafs,  which  feparates  two 
great  mafles  of  air  at  unequal  temperatures,  is  armed  in  con- 
tad  on  its  narm  face. 

A.  If  humidity  be  depofited  on  this  face,  it  accumulates  on 
the  armour,  infomuch  that  there  is  more  there  than  elfewhere. 

B.  And  if  humidity  be  depofited  on  the  oppofite  face,  or 
the  cold  face,  it  accumulates  on  this  face  in  the  place  corre- 
fponding  with  the  armour,  fo  that  there  is  more  there  than 
elfewhere. 


C.  The. 
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C.  The  fame  happens  when  the  armour  is  at  a  diftance  ;  but  on  the  glafs  if 
then  if  the  humidity  be  depofited  on  the  warm  fide,  it  is  not  ^a^rtmour 
on  the  armour,  but  it  accumulates  oppofite  to  it  upon  the 
glafs. 

II.  When  the  partition  is  armed  in  contact  with  the  cold  Armour  on  the 

r  cold  face  repels 

^  C*  moifture  on 

A.  If  humidity  be  depofited  on  this  face,  it  is  not  on  the  both  fides, 

armour. 

B.  And  if  humidity  be  depofited  on  the  oppofite  face,  that 
is  to  fay,  the  warm  lace,  there  is  none  on  the  correfpondent 
place  of  the  armour. 

C.  The  fame  happens  when  the  armour  is  at  a  difiance  on  if  at  a  diltance. 
the  cold  face.  But  then  if  the  humidity  be  depofited  on  this 

face,  there  is  not  only  a  want  of  it  on  the  armour,  but  there  is 
none  on  that  furface  of  glafs  oppofite  the  armour. 

III.  A.  In  order  that  the  phenomena  fhould  ceafe  to  take  Glafs  or  varnhh 
place,  it  is  fufficient  that  the  armours  of  confa6t,  or  the  face  of  £rlvenls  /he  ef~ 
the  armours  ot  difianee  opponte  the  glafs,  thould  be  covered  mour. 

with  glafs  or  varnilh.  Nothing  remarkable  then  happens. 

B.  If  this  glafs  or  varnifh  be  again  covered  with  metal,  the  Alterations  of 

i  •  glafs  or  metal, 

phenomena  again  occur.  b 

C.  They  ceafe  if  this  metal  be  again  covered  with  glafs. 

D.  They  begin,  &c. 

IV.  One  tingle  propofition  will  include  almoft  the  whole  of 
.thefe  fa£ts. 

When  glafs  feparates  two  majjes  of  air  of  unequal  temperatures,  General  propofi. 
the  armour  gives  it  (or  feeins  to  give  it}  the  property  of  accumu-  ^ate" 

lating  or  repelling  humidity,  according  as  it  is  applied  either  on 
the  warm  or  cold  face,  and  this  influence  extends  through  the  glafs 
and  through  other  fubflances,  to  the  diftances  offeveral  centimetres . 

V.  Or  flill  more  fimply. 

Glafs  which  feparates  two  maffes  of  air  of  unequal  temperatures.  Simple  general 
accumulates  (feems  to  accumulate)  or  repells  humidity,  according  c^°^e 
as  it  is  armed  on  the  warm  or  cold  face. 


EXPLANATION. 

I  imagined  for  a  long  time,  fays  the  author,  that  thefe  phe¬ 
nomena  depended  on  electricity,  but  they  may  be  explained 
very  naturally  by  the  elective  attractions  which  are  exereifed  at 
a  diftance,  and  by  the  well  known  property  of  the  metals  of 
feeing  good  conductors  of  caloric. 


BASES 
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General  bafe3 
for  explaining 
thpm. 


Remarks; 


The  laws  ap¬ 
plied  to  explain 
all  the  fa&s. 


BASES  OF  THE  EXPLANATION. 

1 .  The  lefs  the  temperature  of  glafs  is  elevated,  the  more  hunn 
dity  it  attracts  from  the  air. 

2.  Metals  attract  it  very  little. 

3.  Glafs  J'enfibly  ex ercifes  its  action  on  the  humidity  of  air,  at  a 
dijiancc,  and  notwithfianding  the  intevpofition  of  different  bodies , 
Jiich  as  plates  of  metal,  &zc. 

4.  Metals  give  to  glafs,  near  which  they  are  placed,  the  property 
of  more  fpeedily  attracting  caloric  from  hot  air,  and  on  the  con - 
trary ,  that  of  yielding  it  more  fpeedily  to  cold  air. 

N.  B.  When  I  fay  that  metals  give  glafs  this  property,  I 
mean  that  they  adi  as  if  they  gave  it  them ;  which  is  evident  by 
an  examination  of  two  thermometers,  one  of  mercury  the  other 
of  alcohol,  which  are  plunged  at  the  fame  time  in  air  either 
colder  or  warmer  than  that  whofe  temperature  they  indicate. 
The  metallic  thermometer  arrives  much  fooner  than  the  other 
to  that  of  the  new  medium.  Its  glafs  then,  if  colder,  mutt 
take  up  more  fpeedily  from  the  medium  the  caloric  which  it 
tranfmits  to  the  metal,  or,  if  hotter,  it  mud  more  fpeedily  give 
out  that  of  the  metal. 

The  fird  bads  has  been  long  edabliflied. 

The  fecond  and  third  are  proved  by  the  17  th  and  18th  fec- 
tionsof  the  extract. 

The  latt  is  a  necefiary  confequence  of  the  conducting  pro¬ 
perty  of  metals. 

This  being  premifed,  it  is  eafy  to  comprehend  that, 

A.  When  the  glafs  is  armed  on  its  warm  face  (§27,  lit, 
A.  B.  and  C.)  it  yields  its  caloric  to  the  cold  air  more  fpee¬ 
dily  than  that  which  is  not  armed  ( bafis  4),  and  confequently 
it  attracts  humidity  more  powerfully  (bafis  1),  whether  direCtly 
on  the  glafs,  or  through  the  metal,  or  on  the  metal  itfelf  (bafis 
3),  if  this  be  in  contadt ;  but  if  it  be  at  the  didance  of  fome 
millimetres,  the  humidity  not  meeting  the  m^tal  on  its  palfage, 
accumulates  on  the  oppofite  glafs  in  a  greater  quantity  than 
elfewhere. 

B.  If  the  metal  be  applied  on  the  cold  fide  (§  27,  II.  A# 
and  B.)  the  glafs  mod  heated  does  not  attraft  fo  much  humi¬ 
dity  (bafes  4  and  1),  and  it  accumulates  on  the  unarmed  part  of 
the  pane. 

C.  If,  in  this  cafe,  the  armour  be  covered  with  a  plate  of  glafs, 
the  plate  cools  more  fpeedily  than  if  the  metal  were  not  pre- 

Tent; 
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lent ;  but  as  the  partition  is  more  heated  than  if  it  were  not 
prefent,  there  is  no  effect,  and  the  totality  of  the  double  gluts 
armed  within,  is  in  the  fame  cafe  with  that  unarmed  ;  it  there¬ 
fore  accumulates  neither  more  nor  lefs  humidity. 

A  fecond  armour  on  the  plate  ofglafs  will  caufe  the  pheno¬ 
mena  to  re-appear ;  a  fecond  plate  of  glafs  on  this  new  armour 
wil'  again  make  it  difappear,  &c.  For  as  long  as  the  fym me¬ 
trical  glafs  fhall  have  the  interior  armours,  the  caufes  of  heat 
and  cold  will  be  found  in  equilibrio;  but  an  additional  armour 
will  neceffarily  deffroy  the  balance,  and  the  heated  glafs  will 
not  attract  humidity;  which  explains  the  fads  of  §27.  HI* 

A.  B.  C.  D.  &c. 

D,  If  the  glafs  be  armed  on  both  tides  (§  7),  as  it  would  not 
then  be  expofed  to  the  air,  either  on  the  cold  or  warm  fide, 
it  feems  that  it  ought  to  attrad  as  much  humidity  on  the  ar¬ 
mours  as  on  therefi  of  the  partition.  But  though  the  glafs  ex- 
ercifes  its  adion  through  the  metal,  this  is  neverthelefs  an  ob- 
ilacle  which  diminifhes  its  force  ;  humidity  in  this  cafe  will  not 
then  be  fo  ttrongly  attraded  by  the  doubly  armed  glafs  as  by 
the  part  perfedly  unarmed,  &c. 

CONCLUSION. 

Thefe  obfervations  are  not  only  interefiing,  but  they  appear  Condufion* 
to  eftablifh  an  important  point  in  philofophy  ;  namely,  that 
glafs  exercifes  its  attraction  for  the  humidity  ( which  has  a  tendency 
to  be  depofitecl  from  the  air )  through  metals ,  See  likewife  §  § 

J9  and  26  for  the  generalization  of  this  propofition. 

EXPLANATION  OF  THE  FIGURES. 

Fig.  1,  Plate  XV.  relates  to  Art.  4  of  the  abftrad.  A  is  Explanation  of 
the  interior  redangle  more  deeply  (haded  than  the  red  of  the 
fquare,  which  fignifies  that  it  is  more  moiftened.  B  is  the 
place  corrcfponding  to  the  exterior  redangle,  with  its  furround¬ 
ing  part  reprefented  white,  becaufe  dry. 

Fig.  2  relates  to  §  §  7  and  8. 

Fig.  3,  4,  5,  6,  7,  relate  to  Art.  7  and  9.  I  c  fignifies 
inter ior  fide  hot ;  E  f,  exterior  fide  cold.  The  lines  more  deeply 
fiiaded  reprefent  the  fedion  of  the  metallic  leaves ;  the  white 
lines  reprefent  the  fedion  of  the  glafs,  and  the  dotted  (hades 
reprefent  drops  of  dew  or  moifture. 

pig.  8  relates  to  Art.  1 1. 
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Abjlract  of  the  late  Experiments  of  Profejfor  At  din i  on 

Galvanifm. 

ALDINI-  ProfeflTor  at  the  Inftitute  of  Bologna,  and  ne- 
phew  of  the  celebrated  Galvani,  after  having  made  his  expe¬ 
riments  at  the  National  Inititutc  of  France,  has  vifited  London, 
and  given  an  accurate  account  of  his  experiments  and  difeo- 
veries  to  the  Royal  Society,  before  whom  the  fame  was  read 
on  the  25th  laid.  I  have  the  pleafure  to  communicate  fome 
of  the  principal  fatts  which  he  has  had  thegoodnefs  to  commu¬ 
nicate  to  me,  which  appear  calculated  to  throw  much  light  on 
.  fome  of  the  moll  difficult  phenomena  of  nature. 

The  theory  that  Various  philosophers  have  confidered  the  metals  as  not  ab¬ 
negated' in  *anf- *  folutely  neceffary  for  the  produ&ion  of  galvanifm,  and  Mr. 

Davy  has  proved  it  in  the  pile :  It  has  alfo  been  indiftin&ly 
apprehended  or  conjectured  in  the  way  of  theory,  that  the  gal¬ 
vanic  or  ele&ric  matter  was  excited,  colledted,  or  generated  in 
the  bodies  of  animals,  where  it  was  confidered  as  the  great 
caufe  or  infirument  of  mufcular  motion,  fenfation,  and  other 
effe&s  highly  interefting,  but  very  little  underffood.  ProfelTor 
Aldini  has  the  diitinguifhed  merit  of  having  placed  this  propo¬ 
rtion  in  the  rank  of  eflablifhed  truths.  He  has  fucceeded  in 
exciting  mufcular  contradtions  by  the  fimple  application  of  the 
nerves  to  themufcles  of  a  prepared  frog,  without  the  leaft  fuf- 
by  fubftituting  picion  ofany  ftimulus  arifing  from  contadt.  He  has  alfo  given 

part  of  an  am-  niotion  to  the  limbs  of  a  final  I  cold  blooded  animal  by  the  gal- 
mal  inftead  of  .  ^  ,  iti  • 

the  metallic  pile.  vamc  energy  ot  an  animal  with  warm  blood;  an  experiment 
The  head  of  an  never  before  imagined.  He  takes  the  head  of  an  ox  recently 
ox  convuifes  CU£  an(j  app]yjng  the  finger  of  one  hand  wetted  with  fait 
g  .  water  to  the  fpinal  marrow,  he  holds  in  the  other  hand  the 
mufcle  of  a  frog  prepared  (that  is  by  diffe&ion)  in  fuch  a  di¬ 
rection  that  its  crural  nerves  fliali  touch  the  cervical  mufcles 
on  the  tongue  of  the  ox.  Every  time  of  this  contadt  ftrong 
conlradtions  are  produced  in  the  frog.  If  a  chain  of  feveraf 
perfons  be  formed  holding  hands,  the  fame  effect  takes  place ; 
but  the  contacts  do  not  produce  any  effect  if  the  chain  of  con¬ 
nection  be  broken  or  interrupted.  Here  then  we  have  the  mod 
decided  fubffitution  of  the  organized  animal  fyllem  in  the  place 
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f)f  the  metallic  pile  :  it  is  an  animal  pile;  and  the  produ£tion 
of  the  galvanic  fluid,  or  ele&ricify,  by  the  dire£t  or  indepen¬ 
dent  energy  of  life  in  animals,  can  no  longer  be  doubted. 

The  Profeffor  has  lately  repeated  the  leries  of  thefe  expcri-  Thefe  experi¬ 
ments  at  Oxford,  and  (hewed  in  the  prefence  of  Doctors  Pegg  ^Oxford^ 
and  Bancroft,  that  the  nerves  of  a  prepared  frog,  difpofed  in 
the  manner  here  dated,  approach  very  fenfibly  to  the  mul’clcs 
of  the  warm-blooded  animal,  and  exhibit  a  real  attraction  hi  -  Animal  attract 
therto  unknown  in  natural  philofophy  and  phyfiology.  Henort’ 
invites  philofophers  to  vary  and  repeat  this  phenomenon, 
which  has  been  confirmed  by  different  philofophers,  particu¬ 
larly  by  the  celebrated  Felice  Fontana  of  Florence.  Galvanifm  verified, 
by  thefe  fadfs,  is  (hewn  to  be  animal  electricity,  not  merely 
padive,  but  mod  probably  performing  the  mod  important  func¬ 
tions  in  the  animal  economy.  This  power  appears  not  to  be 
confined  in  its  operation  to  the  motion  of  the  mufcles,  but  alfo 
appears  to  be  of  importance  in  the  fecretions.  Aldini  has  given  Galvanifm  ope- 
drength  to  this  conjedtiire,  by  fubjedting  the  urine  to  the  power rates  ln  (e- 
of  the  artificial  galvanic  dream,  and  he  found  it  productive  of  a 
feparation  of  the  principal  combined  parts  of  that  fluid,  which 
were  conddered  as  of  much  importance  by  the  celebrated  Pro- 
fedors  Senebier  and  Jurine,  of  Geneva. 

A  very  ample  feries  of  experiments  were  made  by  Profeffor 
A.  w'hich  (hew  the  eminent  and  (uperior  power  of  galvanifm 
beyond  any  other  dimulant  in  nature.  In  the  months  of  Janu-  AftonifhTng  ef~ 
ary  and  February  lad,  he  had  the  courage  to  apply  it  at  Bo-^^s^n  lluman 
logna  to  the  bodies  of  various 'criminals  who  had  differed  death 
at  that  place,  and  by  means  of  the  pile  he  excited  the  remain¬ 
ing  vital  forces  in  a  mod  adoni  filing  manner.  This  dimulus  Contortions  of 
produced  the  mod  horrible  contortions  and  grimaces  by  the  mufcles,  &c. 
motions  of  the  mufcles  of  the  head  and  face  ;  and  an  hour  and 
a  quarter  after  death,  the  arm  of  one  of  the  decollated  bodies  the  arm  lifted 
was  elevated  eight  inches  from  the  table  on  which  it  was  fup-uP* 
ported,  and  this  even  when  a  confiderable  weight  was  placed 
in  the  hand.  Thefe  experiments  have  dnee  been  confirmed 
in  various  parts  of  Italy,  particularly  at  Turin,  by  Profelfors 
Giulio,  Vaflali,  and  Rodi. 

7'hefe  are  not  experiments  of  pure  curiofity,  but  offer  very  Thefe  experi- 
encouraging  profpe&s  for  the  benefit  of  mankind,  in  diforders  men^promde^ 
of  the  head,  and  in  apoplexies.  Profeffor  Aldini  means  to  apply  the  cure  of  dif-** 
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part  of  his  time  in  London,  in  communicating  tlicrfe  important 
fubjedts  of  information  to  phyficians,  as  he  has  already  done  in 
Paris,  in  which  place  he  made  fome  applications  oi  his  difeo- 
veries,  chiefly  at  the  Hotpital  de  Salpetricre,  in  company  with 
Dodtor  Pinel*.  Tlie  application  of  galvanifm  in  melancholic 
infinity,  is  abfolutely  new,  and  of  great  interelf.  He  perfectly 
cured  two  patients  at  Bologna  of  this  difordcr;  and  on  that 
account  he  is  more  delirous  of  recommending  the  trial  in  an 
affliction  fo  diffreffing,  againlt  which  the  prefent  fyftem  ot 
phyfic-has  fo  little  to  offer. 

It  appears  to  be  equally  promifing  in  cafes  of  apoplexy. 
Aldini  thinks  it  may  be  highly  ufeful  in  recovering  drowned 
perfons,  and  on  that  account  he  is  defirous  of  communicating 
with  the  Society  eilablifhed  at  London  for  the  recovery  of 
thefe  unfortunate  individuals.  An  experiment  lately  made  at 
Paris  adds  much  to  his  expedtations.  At  the  Hofpital  de  la 
Charite  he  lhewed  the  pupils,  that  galvanifm  applied  to  the 
trunk  of  a  dog,  to  the  lpinal  marrow,  and  the  inteftines, 
caufed  the  lungs  to  act  in  fuch  a  manner  that  the  air  that  ill’ued 
from  the  afpera  arteria  twice  in  fucceflion,  extinguilhed  a  large 
candle  placed  oppofite.  Now,  as  in  mod  cafes  little  more  is 
required  in  drowned  fubjedts,  than  to  fet  the  organs  of  relpira- 
tion  into  action,  it  is  to  be  prefumed  that  the  action  of  galvan¬ 
ifm  may  be  of  the  high  eft  utility  in  thefe  cafes.  Many  precau¬ 
tions  are  neceffary  to  be  ul'ed  in  the  adminiffration  of  this 
powerful  remedy  in  lunacy  or  apoplexy,  which  will  be  de¬ 
tailed  in  a  large  work  which  Profeflor  Aldini  intends  to  publifh 
in  this  country  before  his  return  to  Italy.  In  the  mean  time 
the  reader  will  doubtlefs  receive  fatisladtion  from  this  tliort 
notice  he  has  enabled  me  to  give  of  his  labours  on  a  lubjedt 
which  promifes  greatly  to  extend  the  limits  of  natural  fcience, 
and  may  be  realonably  expedted  to  add  to  the  powers  which 
man  is  enabled  to  exert  for  his  own  benefit  over  the  numerous 
beings  around  him. 


*  Whofe  Treatifr  fur  la  Manie  is  well  known  in  this  country. 
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t:  Examen ,  Chemical  Examination  of  a  Kevj  Gas,  compofed 

of  Hidrogeti,  Carbon,  and  Phofphorus.  By  J.  B.  Tromms- 

t>ORFF. 


Mr.  Troinmfdorff  obtained  this  gas  during  the  decompofl-  A  new  gas  hy 
tion  of  phofphoric  acid  by  ignited  charcoal.  In  its  common  ^  romrn^or^ 
l'tate  it  is  mixed  with  carbonic  acid,  which  may  be  fcparated 
from  it  by  agitation  in  lime  water. 

The  new  gas  is  nearly  of  the  fame  fpecific  gravity  as  com¬ 
mon  air  ;  it  is  infoluble  in  water,  and  undergoes  no  change 
when  mixed  with  oxigen,  at  common  temperatures;  but  it 
detonates  with  that  aeriform  fluid  by  the  adlion  of  heat.  It  is 
poflefled  of  no  agency  upon  the  folutions  of  metallic  oxides 
which  are  not  reducible  by  heat,  but  it  decompofes  the  fluid 
faline  compounds  containing  gold,  filver,  or  mercury.  Dur¬ 
ing  its  com  bullion  with  oxigen,  water,  phofphoric  acid,  and 
carbonic  acid  are  formed,  and  hence  Mr.  Trommfdorff  is  in¬ 
clined  to  conclude  that  it  is  a  triple  compound  of  phofphorus, 
hidrogen,  and  carbon  ;  and  he  propofes  to  call  it  by  a  name, 

Which  may  be  tranllated  by  the  term  of  phofphorated  carbo¬ 
nated  hidrogen  gas. 

A  part  only  of  the  memoir  from  which  this  account  is  taket> 
is  as  yet  publifhed.  Concerning  the  action  of  the  new  gas 
upon  metallic  folutions,  and  other  phenomena  prefented  by  it, 
the  learned  author  promifes  to  enter  upon  fome  additional  de¬ 
tails.  Without  wilhing  to  anticipate  any  of  his  reafoning  up¬ 
on  the  fubjedt  ;  with  the  Ample  hope  of  throwing  out  a  hint 
for  future  di  feu  (lions,  we  fhall  venture  a  general  obfervation 
or  two  in  relation  to  it. 

If  hidrogen  exilts  in  the  gas,  it  mult  apparently  arife  from 
the  decomposition  of  water  contained  by  the  concrete  acid  or 
the  charcoal  ;  for,  as  would  appear  probable  from  the  experi¬ 
ments  of  Deformes  and  Clement,  well  burnt  charcoal  con¬ 
tains  no  afcertainable  quantity  of  combined  hidrogen.  By  fe- 
parately  igniting  the  phofphoric  acid  and  the  charcoal,  before 
they  were  made  to  act  on  each  other,  the  water  contained  by 
them  would  be  driven  off;  and,  under  filch  circumllances,  it 
would  be  curious  to  afeertain  if  the  gas  of  Mr.  Trommsdorff 
would  be  produced. 

As 
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As  phofphorus  had  a  very  ftrong  affinity  for  oxigen,  wc 
fhould  be  difpofed,  a  'priori,  to  conclude,  in  reafoning  upon 
the  fa<5ts  lately  difcovered  concerning  the  gafeous  oxide  of 
carbon,  that  this  fubftance  would  be  formed  and  evolved  with 
the  carbonic  acid  in  the  procefs  of  the  decompofition  of  phof- 
phoric  acid  by  charcoal.  Is  it  not  poflible  that  the  new  gas 
may  be  a  mixture  of  a  triple  compound  of  carbon,  pholphorus, 
and  oxigen,  with  carbonated  hidrogen  produced  from  the  de¬ 
compofition  of  water  united  to  the  primary  ingredients  ? 
There  is  nothing  in  the  experiments  detailed  in  the  memoir 
which  militates  again  ft  this  fuppofttion,  and  it  might  be  lub- 
mitted  to  the  proof  of  a  new  experiment  at  the  fame  time 
with  the  theory  of  the  author. 

j 

% 

*  D. 


Notice  concerning  certain  peculiar  Habits  of  the  Shark  and  Pilot 
Fi/h,  by  Geo f fro y,  Profejfor  at  the  Mufeum  of  Natural 
Hifiory. 

Interefting  nar-  IX  is  afferted,  that  the  fhark  has  brought  under  his  com- 
amTpilot  fiih.k  manc^  a  very  frnall  fitli  of  the  fpecies  of  the  gadus,  that  this 
latter  fifh  precedes  its  mafter  in  its  progrefc,  that  it  points  out 
thofe  parts  of  the  fea  which  moft  abound  in  lifh,  and  the  me¬ 
thod  of  obtaining  the  prey  of  which  lie  is  moft  greedy  ;  and 
that  the  fliark,  notwithftanding  its  extreme  voracity,  in  ac¬ 
knowledgment  for  thefe  ftgnal  fervices,  lives  on  good  terms 
with  this  ufeful  companion.  Naturalifts,  who  are  always 
guarded  againft  the  exaggerations  of  travellers,  and  not  being 
able  to  account  for  fuch  an  aftbeiation,  have  doubtfully  re- 
ie&ed  thefe  fa£ts.  It  will  be  feen  that  they  are  wrong  in  lo 
doing:  the  obfervatioiK  which  I  have  made  are  accompanied 
by  circumftances,  which  perhaps  were  never  prefented  to  any 
one  but  m)felf  in  fo  detailed  a  manner. 

The  6th  Prairial  in  the  year  6,  I  was  on  board  the  frigate 
Alccjle  between  Cape  Bon  and  the  Ifland  of  Malta.  The  fea 
was  calm  :  the  pallengers  were  tired  with  its  long  duration, 
when  their  attention  was  arrefted  by  a  fhark  which  they  per¬ 
ceived  approaching  the  veflel.  It  was  preceded  by  pilot  fifh, 
•who  were  nearly  at  the  fame  diftance  from  one  another  as  they 

were 
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were  from  the  (hark  :  the  pilot  fifli  approached  the  poop  of  Interefting  nar- 
the  veflel,  they  examined  it  twice  from  one  end  to  the  other,  pilot  fiih. 
and  being  fatisfied  that  -there  was  nothing  there  to  anfwer  their 
purpofe,  they  continued  the  courle  they  had  formerly  held. 

During  thefe  different  movements,  the  fhark  never  loti  light 
of  them,  or  rather  he  followed  them  fo  exactly,  that  it  feemed 
as  if  he  had  been  drawn  along. 

As  foon  as  they  were  difcovered,  a  tailor  immediately  pre¬ 
pared  a  large  fifh  hook,  which  he  baited  with  pork  ;  but  the 
thark  and  his  companions,  by  the  time  the  fither  had  got  ready, 
were  at  the  diftance  of  20  or  2.5  metres ;  he  neverthelefs 
threw  his  bait  into  the  fea.  The  noife  occationed  by  the  fall 
was  heard  at  a  diftance.  The  fifli  wereafionifhed  and  flopped 
their  courfe  ;  the  pilots  immediately  turned,  and  prepared 
again  to  examine  the  poop  of  the  veflel.  The  (hark,  during 
their  abfence,  amufed  himfelf  in  a  thoufand  different  ways  at 
the  furface  of  the  water  :  he  turned  on  his  back,  then  on  his 
belly,  dived  into  the  fea,  but  always  appeared  again  in  the 
fame  place.  The  pilots  having  arrived  at  the  poop  of  the 
Alcefie ,  palled  near  the  pork,  and  as  foon  as  they  perceived 
it,  they  returned  to  the  thark  with  greater  fvviftnefs  than 
when  they  left  him.  When  they  had  reached  him,  he  began 
bis  courfe  :  the  pilots  fwimmingone  on  his  right  and  the  other 
on  his  left,  exerted  themfelves  to  keep  before  him  ;  they  with 
difficulty  did  fo,  and  returned  a  fecond  time  to  the  poop  of  the 
veflel  j  the  fhark  followed  them,  and  owing  to  the  fagacity 
of  his  companions,  perceived  the  prey  that  was  deftined  for 
him. 

It  has  been  faid  that  the  fhark  has  a  very  powerful  fmell ; 

I  paid  much  attention  to  what  pafled  when  he  was  near  the 
pork  :  it  feemed  to  me  that  he  did  not  perceive  it  till  the  very 
moment  that  his  guides,  as  it  were,  pointed  it  out  to  him;  he 
did  not  till  then  fwim  with  greater  fvviftnefs,  or  rather  make  a 
tpring  to  feize  it.  He  firfl  feized  a  portion  without  being  «* 
hooked  ;  but  at  the  fecond  attempt  the  hook  pierced  the  left 
lip  :  he  was  hoifled  on  board. 

At  the  expiration  of  two  hours,  during  which  I  was  occu- 
'  pied  in  the  anatomy  of  this  fqualus,  I  began  to  regret  that  I 
had  not  more  nearly  examined  this  fpecies,  which  fo  willingly 
conlecrates  itfelf  to  the  fervice  of  the  fhark ;  I  was  atfured 

that 
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that  I  might  eafily  do  it,  aSr*it  was  certain  that  they  had  not 
quitted  the  neighbourhood  of  the  veflfei,  and  fome  moments 
after  they  pointed  one  out  to  me,  which  I  perceived  was  of 
the  fpecies  of  pilot  fifh  of  the  failors,  and  of  the  gajierojleus 
duftor  of  naturalifts. 

It  would  doubtlefs  be  curious  to  examine  what  interefls  can 

0  i  .  . 

induce  animals  lo  different  in  their  organization,  their  fize  and 
habits  to  form  fuch  an  intercourfe.  Does  the  pilot  lifh  feed  on 
the  dung  of  the  thark  as  Cit.  Bofe  has  fuppofed  ;  or  does  it 
impofe  on  itfelf  the  painful  duties  of  fervitude,  in  order  to 
find  protc&ion  and  fafety  in  the  company  of  fo  voracious  a 
fpecies. 


Notice  of  a  New  Metal,  by  Profejfor  Proust. 

Profelfor  Proud,  in  a  letter  to  Dr.  Delametherie,  promifes 
to  fend  an  account  of  a  new  metal  he  has  lately  difcovered  in 
an  ore  from  Hungary.  He  is  not  yet  acquainted  with  its'metal- 
lic  alpeH,  he  is  apprehenlive  it  will  not  be  eafily  reduced,  from 
its  retaining  oxigen  with  confiderable  avidity,  and  like  many 
other  metals,  it  is  fufceptible  of  two  degrees  of  oxidation  :  the 
folutions  of  its  oxide  at  maximum  is  yellow,  green  at  the  mi¬ 
nimum,  when  in  thefe  two  dates  it  colours  glafs ;  laftly,  it 
may  be  ranked  in  the  clafs  of  thofe  metals  which  retain  oxigen 
againd  fulphurated  hidrogen.  He  has  purified  it  by  the  fame 
means  he  employed  with  nickel,  cobalt,  iron,  manganefo. 

J.  de  Phyf.  I  ’ endemaire ,  an  1 1 . 
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